. ﬁOCUMENT’REsunE ~ ’ |

ED 217 297 - CE 032 935

AUTHOR ’ Angle, John . .

TITLE Learning and Earnings: The Loose Connection. Final
T, . Report. , ' .. ’

INSTITUTION Arizona Univ., Tucson. Dept. of Socioclogy. ~

SPONS AGENCY National Inst. of Education (ED), Washington, DC. - .

PUB DATE Sep 80 . , ‘

GRANT " NIE-G-78-0006 - s

NOTE 130p. -

EDRS PRICE \\\ MF01/PC06 Plus Postage. .
DESCRIPTORS \\Achievement; Career Choice; *Education Work
) Relationship; *Employment Level;. *Experiential

] .. .'Learning; *Income;. *Occupational Mobility; ©n the Job
\ 'Training; Postsecondary Education; Research’
- _ Methodology; Research Problems; Secondary Education; . »
. ¥*Work Experience . o
ABSTRACT - : - ‘ -

: This research project set out to provide information
. to young people about which occupations would provide them with the
most valuable experience, valuable being defined in terms of later
" earnings. The project attempted to measure the value of on-the-job
learning in terms of future income and to identify sequences of . !
occupations which would maximize the value of the young person's
experience. Instead, the project found that the premise is not
correct. Individual differences in on-the-job learning do not, on the
average, result in differences in earnings. While work experience, .
' measured as the length of time .a Rerson has worked, has a substantial
positive impact on a person'sﬁgarn1ngs, the impact does not ‘come from,
.individual differences in job-dcquired skills. Therefore’, the :
project's first proposil for individualized simulations of young
people's entry into the work force was not needed. The same advice
can be given to all: Start work early in as highly paid an occupation
as possible and work continuously at it; the connection. between
learning and earning is a loose one. (Research for the study:was
conducted through a literature review and longitudinal surveys. Ways
were devised to use all available information in a longitudinal
. survey, and a method of measuring on-the-job learning was devised.) o
(Author/KC)’ :

LI . .

N
4 ’ 4 3

k****************************************k*****************************

* Reproductions supplied by EDRS are the best that, can be mad *

i . +from the original document. ' *
*****************************#***********5*****************************

. -




o

W oI PLY

ED217297

)

Aruitoxt provided by Eic:

s

B
"

-

- v +
.
- , - ’
v 2 ~‘
N
5 ' .
- .
v “ .
. . { s
e 7
. ! ~
- A e’
- -
- 5
. . * B

LEARNING AND EARNINGS: . IHE LOOSE CONNECTION

. FINAL REPORT: NATLONAL iNSTITUTE OF
EDUCATION RESEARCH GRANT #NI1E-G-78-0006 ’

«
~

N / . ‘
I o by . .
" < C, :
John Angle . )
"Department offSoéiqlogy L

University of Arizona
- ‘ }

- . . September, 1980
~ - - 1]
R
” . - P -
\ . , “ﬁ% " -
- & X .y
. T L -
- L4 . - US DEPARTMENT OF EDUCATION
' NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)
1Y »

'
This document has been reproduced as
recewved from the person or organization
" : N onginating it

Minor changes have been made to improve
reproduction guahty

by
2 ® Points of view or opinions stated in this docu
k4 4
« ment do not necessanly represent official NIE
B * . position or policy

, g F '




LRIC

-

t

- N . LI .. " . N R M
- ABSTRACT . 7 _ : Co
- .
LEARNING AND LARNINGS: ‘THE LOOSE CONNECTION :

Final Report: National lastitute ot Lducation Research Grant
) o
. - ’
% , #NLE-G-78~0006 °.

.t
EN . N

r
This vesearch project set out to provide information to young people

facing entry into full-time employment on which otcupations open to them
1 .
would provide them with the most valuable- experience. Value was defined in

terms ol later earnings. It was dassumed, tollowing human’capitag/theory,

that what a person lcarns at work, like what a person.learns in schogl,
AN ’ . !
may increase marginal productivity) ‘This project proposed to measure the
° ” ) . < v -
value of on-the-job learning in terms of ftuture income and identity sequences

IR} '

.of ocgupations which would maximize the value of the young person's experi=

ence. lnstead, this project found that the premise is not correct. Indi-

—

’ . ' -
vidual differeaces in on-the-job learning do not, on the average, result in
D '
ditferences in earnings. Work experience, measured as the length of time
LS . ’

a person has worked,. has”é substantial pesitive impact on a person's earnings

=

but it does not come from individual differences in job-acquired skills.

The starting point of the project was to investigate the relationship

©

Fpetween in-school learning and earnings. This relationship would have to be

conttolkled for in the examination of ofi-the-job learning and earnings.
. . v
There is a large litevature on this topic, but in most of the studies of the

impact of education on earnings, education is measured rather cuudely, by
simply the number of years of schooling a person has completed. Use of this
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. indicator assumes that people learn the same things 4t the same rate, an
\ . Y g
* inaccurdte assumption. Chapter 2 tests the etlect ol other indicators of
Y * .
7

N
N

e . ',” . . )
legrning in school on earnings” aud occupationdl. prestige, and tinds that the
weasutement of education by its duration explains ‘most of the impact. of

4

Ll .
- ¢

educatPon on,occupational achicvement. Only a person's major field in high

- A ~ /

~
. . . v
- school or college has any noticeable 1mpact on occupational achievement

S
. ' ' R
e »

independent ly ot highest grade complceted, and these eitects are rather small.

It appedré that it 1s primarily the length of time one has spent in schooﬁ,

. N4 ~ .
» - .
and gecondarily one's major t;cld, thdt impacts on one's earnings, not what ~

3 .

one actually learned or did not lea'tn, apart from the average of people

- v

staying. in school for a given length ot time”and taking certain subjects

\Fo make an analogy to caanned goods whose quality varies from.can to can: «

¢

co ¥ .

# it's the label, not the contents, that affecty the price. Chapter 3 dnves- .

.
°

tigates whether the choice of a person's major field in college can account

- ’
! .

for the gap between the earnings, bf ¢4llege educated womenégnd men. It

® ° - )

cannot. N . ’ '

-
- * <
. .

Chapter 4 introduces a technique ror measuring work experiensf in a | ’
- »
longitudinal survey, that is, one which re~interwiews the same people over

- / -, . -

‘and ower,® but whith does not find out their work histories from them. The'

+
- 4 -

AN technique involves intetpolating what they do betwéen thy: tiﬁes-fhey Bré .
. . . ) ) H .
. - > & . '
ihterviewed from what they are doing at the time of the intérview. Thus, ’ «
. : . .
_if working at both consecutive intervicws>&they are cradited with working .

- .

k]
. e )
the whole interval; if.working at ovae 1nterview but nol’ the other, wff% ., *

. .
[ ' N 3 \

¢

. R ‘ r
working one~half the idterval; it working at neithet interview, .with no’ .
N . , { .
- . . EN L
fime spent working.® One can teconsivucl o person's whole work history.this. R
) . ? K v - . - .

wa .

B way, but with error. Chapter,4 disgusses how to handle this error, <

-
’

b i . .
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not individual -variations hich is recognize
A 2 X ghiz

v

. 3
. / - o
Chapterv 5 applies the technique of inferving work expewience to finding

out what impact ‘it .has on earnings. Chapter 5 finds that while work experi-
ence has a positive %mpdcf on cfitnings that it one subdivides a person's

total work experivnce into the Jengths of time a person has spent working

»
-

at ditterent levels of task complexity with people, data, and things, a

. I3

* . -, ¥
measure of.what a person is ledarning on-the-job, one tinds that work experi-
o \ . -t .

.

ence at a high level ot task complexity has about the same effect on wages

\
Al

as work experience at any other level, i.e., what one learns 6r does not

N ' S
learn has little or no 1mpact on later wages. Ratlier, it must be some

[}
other mechanism -- perhaps seniority yrovisions_ in contracts or inftormal
* * ’ . e
seniority preference, or the ability of more expebvienced people to pick

°
«

the better'paid'jobs-—— wlii¢ch accounts for why work exper ence is related

-~

to higher earnings. Learning may yet have something td do with.earnings.
\\ -
But it is the average leatning of people with a cerfain level of experience,
P . R o,
a person's pay. Employers

« N

3 P
may recognize that a ﬁerson with a given amount Of experience is likely to

\
skill level were invisible

have a.given level of skill. It is as if th

but the amount of experience is visjble. with the connection between

-~ 4 A b 3
'education and earhings, the connection between on—%he—jbb legrning. and .
& » 3 - * [T
earnings is rather loose. Chapter 5 raises the Question whether work i ~

-~
.

experience accounts for the gap® between the wages of young women and young

a M e
-

men. Returns to the work experience of young woen is somewhat disgounted

©

relative to that of young men but not eadiugh to account for the gap between

. -
th%ir wages. Rather it'is the tendency of young men td receive higher ¢
wages &s_they age and youug women uot to that accounts ror all tfe wage °

3
» .

gap between the two.

. ! A

. . 1 , ., .
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' ; CHAPTER 1: - _ -

INTKODUCTION ° - B
'c . . ~ 1 .

This paper .reports research dofic™or the National Inftitute of Educa-

L

. o tion. {NIE) undgr grant #NIE-G-78—OOQ§., The project's origina% and official B

» 1 N f \
;itle\isA"The Impact of Octupational Experience in Qccupational Sequencebf

-

Analysis anJ Simulation.” he- project “intended to do the necessary'substan-_

- .

tive and methodolgical work to maKe possible a pProto-type computer simulation
i > . o

e ) of younyg pqéple”s entry iﬁto ths u.s. lab&r forceawﬁich c;uld be useful in
: advf%ihg young people on optimal';??ategigs in choosing their initiai idbs.
this project is a response té NIE's request for researéh into the area
ot %earning éof a éar;er, not jusf for ; ﬁfng{e'job. The’reseqrch was called ~
tfor bccause’it\yap récogniZed by NIE that tr;ditional vocatiqhal counseling.”
. . " “ . e . v

has tended to advise students gn’the skills necessary fgr a single.job, not
% i the sequence of jobs which most people, hold Yin their @working lifetimes. The

problem was how to advise young people for a sequence of jobs instead of a
. . 1 4 N \'
< - .
" eingle one. An initial resaqnse to the question might be tq, try to find . 4
out what occupational séquences there are, but this task—becomes increasiﬁgly’\

_d[;ficqlt as one deals with finer and more speeific job names, i.e., the

> \ » '
.more’igformaqion one has the harder it is to proceed, an absurd predicament. *
- ‘ -

. Instead this pro ject proposed.deécribing jobs by their location on three

. dimensions; the makimum complexity with which a person in a'joL has to

Ll

work ,with people, data, and' things. These scalqé Have been devised'by the

U.S. Departmedt of Labor fbr the :Dictionary of Occupattonal Titles. Once

< "oa job is designated by three scale scores“and a wage rate instead of just
¥ . . . . * A . .




<

a name, it is possible’ to apply a powerful ‘tool of statiiﬁical inference,
. - €
regression analysis, which is not applicable if one thinks of careers as
' M ’ . ’
sequences of job titles. This project was madS’Lossible by this reconcep-

? A}

tualization of what it means, to have a job. o
. . ) ¢ . -

This research roposced to .find out whetﬂer what people learn by working .
prop :

g

early on in their careers acts like formal education'to prepare thém for

. * y . <
better jobs later. If some kinds of work experience early in ‘the career

have a payoff later in thS career, then this idformation‘qyght to be used by

-~ N - ) ’
guidance counselors to-radvise young people on their optimal strategy for

entering ‘the labor force. The reconeeptualy&ation of working as scores on

.

[ J
[3

the people, data, things scales and a wage rate permits viewing the relation—

f
’ . L .

ship. between ‘learning and earnings and learning and occupational mobility

. ~

- as on-going. Her'etofore, the typical modgls relating learning to earnings

i

and eccupational mobility conéeptualized-ihe relationship as occurring once, -
wheﬁ the person left full-time schooling for full—time work, Tﬁis project
N -~
proposed to estimate the parameters of &his on-going relationship and use
« . /" .
‘them 1n'a computert simulation of a young person's career- in whicQ,Lhe
implications of various job choices »-among likely alternatives, could” be
X

examined, as well as the impact of’ .discrimination and variéus scenarios foy

the abolition 6f discrimination. The project made the assumption, qute.

12
common among economists and sociologists, that the U.S. labor market responds

4

) { tg;individuai variations in a persbn's knowledge .and skills. In fact, the

°

whole point of ‘the simulation was to advise young people to pick
9'

" not just the highest pay rate available to them but the mix of pay and

L« e ;

4




.

valuable dpgortunitie:7gpr 6h—the—jbb lvarning Which would maximize their '

- ¢ . . 4 .
lifetime ehrnings. This project has found that tkié assunption ig nét

valid. Consequently, ‘the simulétioq phase of the project has been abandoaed.
' / - ’ - Y, : n i
.In"a sense, it is a shame that the U.S. labor market does not work the

way it wds assumed to workz’ It is part ot our natfonal mytlfology that

.
~ v

individdaI iéarn}ng’is recognized and reward&d._—Thé fact- that it 1is not

- i t

. 'and that fudividual knowledge and, skill differences apart from‘the average

.

‘

] . IS

‘of .those with the same level of ‘education .and length of exXperience are pot
o . A e N

) ) M - « ’ ~ ! '
'recognized, is a very important fact that future policy and research have

r
to ‘come to grips with. , . .
. , .

N + ¢ .
This‘report is organized in the following ‘'way. The. essential research

"
’

.

,
M -~

quéstions taced at the Heginniqg of the project are presented. Answering
them and explaining how methodological proublems.were overcome by the inven-
[y

. - i . »
tion of new techniques is the bddy of this report.
. P .' . h -
Essential Questions . ' SRR - .
=
This project proposed to analyze how what a young person learns by
‘ o - .

worging results in oéCUpational mobility and higher pay later in his or her
v i . . -

~career. To accomplish this objective one needs ta be able to measure what

.

people learn by working, not an immediately or obviously feasible goal at

~

the beginning oflthe\pcojeht, simce the primary'measufe in use then Was
simply the length of time é’person has worked under the assumption that

people who have worked :longer know mote. This measure “4s not particularly

-
-

infof@g;ive. However, whenm one looks carefully at the othet principal

. ’

v . f o N
‘Eﬁ%sqgg of learning used by sociologists and economists, &he measurement of
¥, : . N

-~
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what a person'has learned in formal education,bx the number of .years of"'
xﬂmoling the péreon has completed one sees that Both these ffelds: have
been relatively unconcprned with the careful eRxamination of‘Whatkseoplei

.
*r
- . .

learn from their experience either in school or on the job. The first esséntial

- . -

‘ . . . -, . Lo
research questicom that this project’ has te address -is whether the measure-~' _ Y

. o ~

. . . w . N .
" ment 'of learning in school by the length_of Bhe school experience, i.e., the

"
. P

“number of years of formal’ schoolinb, is adcquate. This project soughtito

. .
. . .

tfnd out -t _the labor market responde to 1ndividual vaniation in what pevple
know because of their work experience. prever in order to iéolate this ?

1

effect one has to find out whether, controlling for the number of ydars .of sthool-.

ing a person has completcd is_an adequate control for education, i e., that !

. ~
: ‘ . .

. -one has 1solated learninb on the job. from what the person has learned in -

—

?

school. Thus, before one can.inyestigate Whatfeffect on-the-job learning /

N . - &
.

%as on later occupational,mobility'and wages, one has ‘td find out whether

years‘of gchool completed is an‘adequate méasure of. learning in-formal

Lo

eéucation. Chapters 2 and 3 answer this queetion., T e ’ "~

“a
-
. -

* How does one go about measuring on—the-job learning} While the length

.

of Time a person has wprked, usually meabured in'years, ig the conventional

. . -

indicator, it is poséible, however), with the National Loqbitudinal Surveys

- I3

of the Labor Market Experience of Young Peogle, N.L. 5.,(cf Center‘for Human

Resource Research, 1976), to determine how long young women and ‘men have -
[ ' : . -

worked in particular-maximum levels of complexity witﬁ three,aspects of

task performance, work with beoplen data, and‘things.; Thus, it is possible -

to divide Up a young person's total length of time workinb into the lengt}

il

‘)lg/

- L e . -
PN .
v ’ 4

- ~

’ - / . . .
. - .
N * - - R .

-

” N t,
. . e ‘11) .
. ’ ot - , ' « ,
\‘ ‘ ) g . 8
. . ) .

.
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’
/

of time he or she has worked at different levels of COmblexfty'on each task

dimension. This approach id.an extension of the traditional. indicator,

total lenbth of time worked, and its absumption that %ﬁrthe—joh learning is -

proportional to thetrengthgff gime a person has spent working. Only in this

»

-

instance, one can distigguish between work envirvonments in wifich there is

relatively Tittle and relatively more to learn about woiking»%irh people,

. N -

deta, and'th;ngs. The N.L.S. surveys use the 1960 Cesgus Occupational codé

which makes 1t possfb}e to estimate the averége people, data’, things scoret

~

of each occupation a person is identified as working in since ‘theré is a

.
)

' Current Population Survey of the same population in which occupations are

N double-coded, once in the 1960 "Census coder once in tWe DLetionary of Occupa-

¢ ) : tionai Titles code,.for which there is a unique people, data, things scale

score. This methodological innovation which makes this project feasible ':j*/

\

is described . in chapters 4 and 5. The second essential research question,

is how‘on—the—job learning, measured as the lengths of time youoé people&;'

- \:haye worked at different levels of complexity with people, data, and things,:

-

affects later levels of compléxity fn working,with people, dafa, and things;

‘4

B * ¥ . ‘ ¢
. * and wages. Chapter 5 deals with this question. Special attention is paid

to the question of how the labor “market works differently for young women

than it does for young men. Gender has a very large }moact,on labor market &

gxperience, especially earnings, larger ‘vhan color. Chaptéks 3 and 5 examine

the issue of gender differentiélseffects.

. - ~ .

BN Al ~ Y
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ABSTRACT 'OF CHAPTER TWO -

v L4

Many sociological and economic studies assume that the variable,

~

Highe®® Grade Completed in School, is by itself® an adequate measure of

A

'Reople's education for the purpose of explaining their occupational achieve-

- \ N
ment. Use of Highest érade Completed as the sole measure of education has

‘ ‘o

at least two major shortcomings. It assumes people have 1) learned the same

amoynt‘of 2) the same thing in an academdc year. Supplementary education,®

L4 ~

1nd1catqré are'identified Pnd tested to see i1f they have a ‘substantial
" impact on occuéational prestige or earnings. Backgreund\focial statuses
and Highest Grade Completed are coatrolled fo;‘in this test. Only measures
of subject matter stﬁdiea 15 high school or c;lleg; h;ve a statistically
signif;caﬁt relationship with occupational aghievedent net of Highest Grade
Completed and social backgroﬁnd-vafiables. Highégi Grade éompleged is quite

adequate in measuring the impact of education on occupatiopal achievement

- had .
without help from the measures of subject matter studied.
Y . " N
' 2
* - ) Y S
N § 3 /
&: :',. .
7
—
. > v
Al
14
7
- 4 i
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INTRODUCT [ON

In economics, Human Capital Theory provides an‘explanation for why

people with more education earn more money than people with less educatlon
[

(Becker, 1964; Mincer, 1974) The explanation is an applicatioh of marginal
' productivity theory, ungeé:shapa33umptions‘that education and intellectuad
ability stand in a causal elationship to'h@gher marginal prodhctiviti..ln

soclology, education is used as an explanation of the prestige level of.a

°

.

person's occuparion as well as level of earnings. It has been observed .

«
»

that many sociological models offoccupational prestige and earnings, par-

.

-

ticularly those in the "status aéta{nment" tradition, have little the- .

oretical underpinning (Coser, 1975; Bﬂ?;woy, 1977). 1t is apparent though

¢

consiﬂering the dase with which Human Capital Theory 1s 1ncorpore?ed in the

 status ,attainment literature (cf Stolzenberg, 19™) X that mosg.sfciologists
—— I'
Ehave assumed the ‘truth of the marginal productivigy explanation of the

»

“reldtionship between education and earnings. Such an assumption is not
remarkable. Indeed, the notion that ed&%ation raises productivity, thereby
qualifying peoplewf6r higher paying jobs, and incidentally, providing a

legitimate basis for wage differentials, is virtually a cornerstone of

American civic culture (Jencks et®al.’, 1972).. ’ <! :
This chapter re-examines the relationship between/ education indicators

L)

. v 1 ’
and occupational achievement, a single expression ﬁtr the prestige of a

person's occupation and earnings. Quite a bit of research has explained
- ]

. v i
occupational achievement ip terms.of one indicator of edu@ation, Highest
- Q "-,w .
Grade Completed in School, or thé™: similar measure, Number of Years of
- 4 .

Sthooling (cf Inter alia, Becker and ’ Chiswi?ﬁ* 1966 Blau and Duncan, 1967

. ~ »\
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Haléy,‘l97§- Featherman and Hauser, 1976). Such a measure of education is

s .

widely recogn}@ed as 1ncomplete (Grlftin and Alexander, 1978), but it is

not obvious what'other indicators of educatton are needed to supplement

»

Highest Grade Completed in School as a measure of education.

14
< .

This chapter uses simple models of the process of education and its

»
a

impact on occupational achievement to identify supplementary indicators gpf

educdtion which are collected in large surveys of the labor force. =The

-
-

task of this chapter is to test whether any of these supplementary indicators’
of education explains some part of occupational achievement not explained
by”the traditional .measure of education, Highest Grade Completed. This

task is methodolOgical. We are examining the ade&hacx‘nf Highest Grade

. . f\‘ﬂ:&
Ny

Completed as an indicator of education im the expLan§§ion of the impact-‘of

educdtion on occupational'Qchievement. In testdhg~whether any of the sup-
. @ ) .
plementary indicators of education have some impact on occupational acnieve-

-
o

- ment net of Highest Grade Completed, we control for background social vari-

ables. We contro} for these variables since they might account for some of

A
“~

the zero-order relationship, if any, between a supplementary education in-

»

dicator and occupational achievement. We are, of course, looking for the im-

-

pact of the supplementary educatien indicator per se on occupational achieve-
ment so it is appropriate to_make these'controls. Figure 1 illustrates
the.relationships which are of interest to this investigation. ‘They are ’
the relationships.between the Supplementary indicators of-éducation, répre—
sented by dotted lines, and occupational achievement.

(Figure 1 about here)

1Y
-]




-y . :{,

N

L, . . 10

Higheét Grade Completed in School

v ) N
" Most survey research on occupational achievement has adopted the usage

of the U.S. Bureau of the Census in measuring educations <The U.S. Bureau

of the Censhs introduced a question on highest grade completed in the 1940

]

Census. "Grade" refers to an academic year (Shryock and Siegel? 1973:

"328, 329). This measure is often referred to.as ‘number of years of school-

L

ing,"” and as such can be extended to measure education at stages where the °

concept -of grade level™ has no widely recognized meaning, i.e., graduate
. } ) .
education beyond the master's degree ot professional degfee. ‘Highest Grade

Completed or Number of Years of Schooling are both measures of education
by its cumulative duration. Highekt Grade Completed has the virtue of being

relatively objective and fairly easily recqlled. As Duncan (1969:104) points

- e . ’
out, such a geasure may be correlated with other aspects of educatiom, such .,

as its quality. Since most educational institutions have. some minimunf stan-

dar@s_for,promotipn, Highest Graée‘Completed is partially.a‘measure of in-

tellectual achievement,” It is also correlated with intellectual ability
B » o
. . ) . N u
(Griliches and Mason, 1972). As a variable, Highest Grade Completed is

amenable to tabular'analysis and regression procedures. It reduces a poten-

qdally complex multi—dimensional concept to a simple interval 5cale, -

There 1s probably more to educatlon s effect .on a person than the

v

" lengthy of time spent in an- institution. Two problems withsilighest Grade

» .

Completed as thé sole measure of &ducation are particularly acute. First,
i

its use ignores the fact that different people learn different things in

]

' school. Since courses of study are more individualized' and diverse (i.e.,

more efectives, more tracks, more degree programs), the farther one is along
1 . . .

- ———— .
In one's education, the poorer the assumption of the uniformity 6f what is

-

T se
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learned. Secondly, the use of Highest Grude Completed as the sole measure
- S ’

of education assumes that everyone who Eompietes a grade has learned the sume
A}

amount of what 1s available to be learned. Ranges and variances in stan-

dardized achievement testing,‘as well as the distribution of letter griSes,

belie this assumption. There is, therefore, reason to measure the effect

of other indicators @f education on occupational achievement.

Models of. Eddcation and Its Impact on Occ@pational Achievement
Information on education besides the highest grade a persoh completed

in school is collected in surveys. Often; however, such surveys are of a

-

rather §pecializéd population. The National Longitudingl Surveys of Labor

Market Experience (N.L.S.) do not have this problem. 'They are surveys of-. »

i;rge probabiliéx sampies of birth cohorts of the U.S. population. This chapter
. takes the survéys of the two younget birth cohorts, men and women, aged ;4

to 24 1n‘l96§; and examines whether the ;qpplemengary education

can exSlain occupatiénal,achievement beyond what Hiéheét Grade Completed

can explain. Natgrally, this te§£ is made net ;f the éffect of a block of
béckground variables and individual attributes which might explain both the

« .. U}
nature of anpg}son's educational attainment and his or her occupational
by, ey o ::— . 1
NE 4 ¥ A
athievement. : .
We conceptualize the impact of education-o6n occupational achievement

to be a function of 1) what a person learns in school, and 2) the certifica-
tion of that learning in the form of diplomas, degrees, certificatgs,,and

transcripts. It may be that the occupétional achievement of young people-
b .
‘once they leave school and go to work full ' time is largely‘difermined by the

;ﬁ@ber,of years of schooling they have completed and the degrees they have

™ /
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in hand, rather than by the knowledge they have acquired. Such a -situation

“

might be the case, if the gatekeepere to the laborfforce have no way of

3 M . -
i A '

’ ferneting out an individual's knowledge, assuming that it has some relevance

A4 -

- to marglnal productivity. Young people coming out of school may be like
canned goods, i.e., their contents are unknown and to be' guessed at‘only

from thelir labels —- the transcripts and diplomas'which are awarded for

‘staying in an institution for azgiven length of time. If this view of the

e

. ped
relationship betweén education and occupational achievement is correct,
. .

then. Highest Grade Completed might be as adequate a measure of .edugation *

as will have relevance for explaining occupational achievement. However, .
the possibility is not precluded #a this paper that the amount learned of.
-~ - * - R r

a particular eubject may make a d{fference in occupational aghievement

. A
qpite independently of a partiCUlar set of educational credentials.
)

. . g ‘
,ﬁf b " What is learned dn school is conceptnalized as a function of 1) the
k’}’ Py Ul S £ . , : (
;ﬁ??ﬁg;: subject taught, 2) the length of time a person is exposed to .instruction, v
R . ! . L. . ~ ~
PN B T . .
S and 3) the quality of instruction. The rationale for this simple model of

. - -~/
learning is that a student will learn a subject in proportion tb the quality
»

of the instruction and the length of time available for learning.. The impact

of edudation on,occupational achievement is conceptualized as a joint func— - -

~\

tion of what is learned and its certification. Equation #1 pfesents the ‘ ]

relationship of education to occupational achieVement in functional form.

Equation #2 does the same.for the relationshi%;betqeen what is learned and
, | (

F ’ N - . ’
the survey indicators of education. <, .-é . . .
v N - 3 M -
) g Occupational Achievement = fn (What is Learned) (Certification) ~eq. 1

" .

What is Learned in School = fn (Sub ject) (Qnality'o% Indtruction) ..
&
. ’ -

,.\\ . (Time) . Co eq. 2
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The literature on Suﬂject’Matter and Quality of Instruction isereviéyed

briefly below. ' . - ‘ ‘ N

Subject Matter ' . . ‘ o

There is a clear tendency for what is taught students to become more

-

. Ty .
diverse at higher levels of schooling. The curriculum of the early ele- . .

-
-
s

’ ’ N L I e
mentary school grades is  fairly uniformly focussed on basic literacy and »
s S p E

. numerical skills. However, by high schodl, students have Morted themqélves
“ [ . ) . N ) ,‘p
\ oht, or have been Sprted out, into a number of quite distinct educational’ .
. 7 P + . .
tracks, sugh as c0mmercia1,'collége preparatory; vocational or general

~ co. ‘
studies, between which mobility may be at least somewhat restricted. In .

- ~ , - .
education beyond high school, there is yet more diversity and .{ndividual

. . .; M -
choice. Since tracks, major areas, or degree programs, in® short, supject \
matter, tend to prepare students for particular wocational roles in many '

1] ' v .
instances, choice of sub ject matter should be expected to affect occupational

o ’ ! o . ,

prestige and earnings later. Kech (1972) reports higher rates of return in
] P . )
‘eatﬁings for majors in such areas as mathematics, accounting, economics,

rl ° ]

and psychology. Ashenfelte; and Mooney (1968) show that field of graduate ) '

study explains more variance in eatnings fhap the number of ryéars that

graduate study takes. Griffin and Alexander (1978), with data on almgst

1000 male graduates from a sample of higﬁ schoods found that high school

track, ﬁeasured by binary variables for college preparatory* and. vocational- .
. . Y .
cemmercial tracks, and the number of math or science courses taken, and

]

college majoys“measured by binary variables for engineering and business, ) )
* has a'sighifiéant impact on occupational achievement. 1In partiéular,

LY . ‘ - “

majoring in .business or engineering in college added, on the average, -more

thin- $2,000 to the annual ‘earnings of the men in their sample.

- -~ . Lt v
’ " Y

o .2
o
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Quality of Instruction

is possible to develo&sindicators of facﬁoh 4§§§§l§ to be closely associ-

. 9 *e“"
. ated with quality of instruction. These a Sfor. exabp&e, indicators o
L A & ”f‘ o "

14

.resources expended per student, the prestigﬁ@éﬁ an edUcational institution
. (usually applicable only to colleges and univéfsities), the perceived
0 effectiveness of the°institution, or the average “level of achievement of K
students in the institution,_ All 9f these in{icators'describe £he educational;

environment a typical student in the institution‘might encounter. Individual’

s

° .experiences may vary, of course. . , 7 ' ‘ _
, . ~ - . e 7 B
. _ It has -been found that an indicator of school quaifty, such as %expendi-

. . 4 ¢ . ’
° . ture per.capita, is positively related to-students' earnings at a later time

-

Y {Welch, 1966). —ﬁﬁaever, a great deal ;P’research has shown .that indicators

:

of school qdality,are quite collinear in their relationshin to later earn-

g

" ings and occupational prestige with indkecators of backgrdund gocial status

2

- (Coleman, 1966; Astin, 1968; Bowles, 1972 Jenixis et al., 19‘72')‘. Thus, 1t

is very difficult to sort out the effect of schodl quafity on occupational'
achievement from those of background social statuses. Nevertheless, several .
;ecent studies, which have controlled for students' hackground social
.statuses{ have found a net relationship between a meggure of school dualisz\

and later occupational achievement. Using the Gourman (1967) Index of In-

. - stitutional Quality, an average of subjective ratings.of the components of

. : T L 4 e
post-secondary institutions, Wales (1973) “found that those attendﬁng in- )
stitutions in the upper fifth of the scale received higher returns to school-

_ .

ing than those who had not. Alwin (1974) reached much the game conclusion
L3 ) . . ’ ‘:‘, . '
. when he distinguished between “"prestigious” and “non-preﬁ@igious" univer-
» . 2 . . .
\ . 8ities, ushng a variety of indicators of institutional ‘quality. . -

A

a9
oy




. krfj} The Data _— I

.

-

The data for this examination of the relationship of éducation.indicators

’
~

. . )
to occupational achievement are the surveys of cohorts of young men and women
Iy i)

conducted by the @?ﬁsér foé Human Resource Research in the program of the -

9

(] -
National Longitudinal Surveys of Labor Market Experience (Cehter for Human

» - ° .

Resource Research, 1976). There are 5,159 young women and 5,225 young men,

- -

aged 14 to 24 in 1966. They are‘a national ﬁrobability sémple of their b}rth
cohowt. - The young women were interviewed in 1968, 1969, 1970, 1971, 1972,
1973, and 1975. Th% young men were interviewed in 1966, 1967, 1968, 1969,

19?0, 1971, 1973, a&a 1975. The young men and women areNthus 23 to 33 years
. - ¢ /
of age at the time of the last available survey, ,that of 1975.

a

Whatever effect education will have on the ocgupqgionaL préstige and

earnings of those in the labor force, it must be in a xelatively early
2

. -

f . < ’ .
stage of these peoples' work lives. Suchpa restriction is an advantédge-

e © .
since it tends to isolate the effect of education per se’ on occupational
N " . ) 4

effect of differential occupational ex;a;gence. The

-*

well-educated may, on the average, tend .to be placed in occupations where

-
achievement from the
E 2

14 .
thre 18 much to learn and thé&reby cofitinue learging on the job, confounding

. .

the effect of occupational experience ;ith that of education where learning

oppdrtunities on the job cannot be controlled for. Also, by looking at
Y

. .. o .
young-people one avoids the issue of the obsolescence of education. This

study {s limited to people who have clearly begun at' least to make the

\

transition from full-tihe study to full-time work. Manyﬁﬁumau’egpital

Theorists (cf Mincer, l975)-pref¢r a "commencement” model of work activity,
in which the transition from education to work is assumed to be instantane-

’

\ ’ s

. s = .
- ouss. The "Copmgncgment“—model 1s a poor description of reality, but the

-

-




. Cases are also welghted by the inverse of the sample weigif®s, that is, - a . .

) . . i ) 16

., -

.o “ .
need to draw an arbitrary line between those primarily engagéd in educa~

- . tion and those primarily eungaged An_work réhains. This study uses the

- . " folldwing criteria to make this distinction: at least 24 years of age,

o~ °

. in the labor force under the Census definition, and workingtat least 30 . .
. - e . \ . N , .
hours a week in his’or her current’ job. Obsqrvagionh, not people, are
o : . Y
sampled. -If a person does not meet the ‘criteria for inclusion in one wave,

° -

.

.- he or she may in another wave. An gpservation which meets the criteria
*
° * - ‘H

ﬁs selected from the observations-<on young QPmen and men. There are 10,052 .

’ - . -

> suqﬁ observations on 3,437 men, and 3,954 such observations on 2,076~wom€n. . ,
. ObservAtions with missing data are deleted. Observaticns on ‘the same per— e
son over time are not independent. The "effective N" (Kish, 1965:162) of

' the sample for the purpdse of hypothesis testing is ddhservgtively taken to

-

' .be the number of cases, not the number of obsérvatigﬁSg in an analysis’

- W

Cases are we;ghted by the reciprocal of the number of.obéervations on them.

' *s

. ) . - ¢ v e
‘cases from over-sampled strata are constrained to be a proportignately
A - =,
. smaller fraction of the cases enterina‘the analysis and'vige versa for.

xcases from under—sampleq strata.

’
~

The education indicators of the National Longitudinal Surveys of_ygggg

. people are giwven below. Thexsources of these variables are given’in the

codebooks of the National Longitudinél Sur&eys (Center for Human Resource

)
° Research, 1976). .Where data are not drawn from an ihterview; the source
' 1is noted. / )
—~ - a N
¢ - o
. . %
o l' - .
’ - N ) -
., * ~‘2 A . N
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N . . ' Supplemedtary Edueationh Indicators ¢
e Y
© +'Subject . S . ’
N Type of high school curriculum of .most tecent high schodl year:
. vocational )
Y ° - commercial, - ‘ . . ) ’
: T .. . college preparatory £ .
. % Jo general : r . - )
. ‘4. "contrast category: people who never entered high
T T . .+ school, pedplé,missing data on this variable .00
L. . . Field of study,of 'last post-secondary degree received: ) . <
N . ) T . L
) _humanities . . .
education , .
) " natural science N ° S LT
. - CL business s .2 L e
- i " socigl science .
contrast‘category other fields, people who re- .
) ceived cplrege degree, people missing%data on ‘
* this variable ™ . R .
- . L "-713-(}%.‘ w[. .
- - . : ¢ . ¢ ‘2-'—2“’” < : ’
Time . ST L . Py >
.t ' Highest grade completeqd in school ©, '
' Quality of Instruction (Primary and Secondary Education) ) " ﬁ?m Wne * .
.&,,.-' >
- School district wide annual expenditure per pupil dn- average daily )
. attendance, adjusted for local-prices (cf Kohen, 1973) R

L4

A normalized index of school quality, which includes “the éollowing items:

. .

= T per pupil availability of library facilItbs . .
- ‘ : pupils per full-time teachers T e =
., T full-time equivalent counselors per 100 pupils .
- Pl salary of a beginning teacher with a bachelor's *
. ) degree and, no experience, adjusted for local &
s - prices (cf Kohen, 1973)- -0 - -

- ’ -

Quality of Instruction (Post-sgecondary Education) .

faculty in most recently attended ipstitution

> (calculated from full-t}me equivalents, from published informat{on) .
4 - i .
The ratio of expenditupes to students in most recently attended institu—
- tion (calculated frOm_jullJtime equivalents, from published fnformation)
R . < ' '

Lt : s . -
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.

Certiftcation

high schoolédegree —
‘assoclatk's degree . ;
bachelor's aegree . L oL
"master's or dogctoral degree . con
contrast category: péople with no degrees or other degrees, people-
missing data on this varilable

A ]
0 . .

S
.

Analysis
. A}

‘\, )’. - .
The question of interest 1s whether the supplementary indicators of

‘education have 4n important effect on occupational achievement. In order,
. > v

o~

to answer this question, a number of variables which are widely thought to

affect both occupational achievement and the quantity-and quality of educar

ot . | 2 * 7 R +
tion.a person recelves should be controlled for. Not controlling for such

N
e t

Lt -
variables in an examination’of the relationship between the supplementary-.

. ' . o , .o

education indicators and occupational achievement gould lead to -misleading
k K . .

overestimates of the impoftance of these indicafors. Similarhy, the effect

’

of Highest Grade Completed on occupational ‘achievement should be conttolled

@' .

" for, so/asxoot to mistakenly inflate the estimates of the relationships

- ‘ -
between the supplementary education indicators and occupational achievement.

-

What is the functional form *of the relationship between occupational

v
»

_wachfevement, the education indicators, and background spcial'yatiables?‘,

.

e

Sigplicity of analysis'recommends estimating a linear mddel. Equations #3

. L » : NN
and #4 expteds occupational prestige and. earnings in-terms of a linea¥ base- .

N ’

L3

line model. i L - .
M P v,

Y. =b +b X +b X +b.X +b X +b X_+e

1< ;2/,/—rt 1 1272 1373 1474 1575 1 .
T, = by + b2yY1'+ bz_!x1 + by Ky + byaXy # by X, * b25x5 4 e,
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" several tests of intelléctual ability) as a control variable. Previouf L -

. research has suggested that failure ‘to control for IQ may lead to inflated

. ‘ 19
wherce, =
. Yl = Occupatioqal Prestige (Duncan‘sgcioeconomic 1néex score) /

*2 = Annual Earnings in Previous Year (1nf;ated to 1975 dollars)
¥1 = Age . b - f " .
X, = Gender (l=female, O-male) - o .
Xy+= Color (1=black, O=other) _ . .

s x4 = OQFUpational Preséige (Duncan score) of Father or Head when. ;

_Respondent was 14

x5 =. Highest drade‘Compieted in School.

IQ score was considered as a:possible control variable. It is measured in

the Natiodal Longiludiﬁal Surveys. However, it has a-very high rate of C. ;

+ S . .
missing data, and, Qorse, qhe:likelihdod of a case miésing data is closely .
cor;e;éted:gifhtat\leasg two ;f the control variab}es, Gender and Age. All
fegr;sé;onle%ﬁat1;As'esFimatéd in the course of this research were‘also S

. N b . x
estimated with IQ score (agtually,the decile of a*person's score on any of

7

’ t - -

estimates of returns to education (cf Griliches and Mason, 1972; Griffin,
1976). Such is the case in the’ regression of eaf\ings on Highest Grade , ,

-

\
Completed in School but is not necessarily the case in the regression of

Ea
ga;nings on other education indicators or the regressions with occupationaL o 3
prestige as a dependent variable. However tanQaliéing these variations * ,///
. ’ . ‘ — i
R - . . ' e

may seem; thére are too many-missing data on, IQ gscores in this data set to -

reiiably arrive at any conclusion about’ the returns to an education in- .
N . - LS - = . . .
dicator net of IQ. Inclusion of IQ score does not alter, the sign or

.Y A ’

“., 59 E

© e
iR




statistical significance of a supplementary education indicator, netoof

Teo

, the other control variables, in any regression reported in this paper,
. . Cad

/\\

Figure #1 illustrates the tests to be performed. Table #1 gives the |

’ v e

estimatedncoefficients of equations #3 and ¥4. The Durbin-Watson test in- J

dicates significant autocorrelated error in every equation. Accordingly, an

Orcutt transformation is performed. Equation #5 illustrates the.Eiggedure.

If the et's of Y = bO + blxt + e, are found to be correlated over time, /

then an QOrcutt transformation puts this equation in the form. )

- = bk A
Y, - P, bo +b(X,

t—l) Ve eq., 5

N '

the estimat%d coefficient 6f autocorrelation of the‘et's

©
u

o
»
[}

5= by(1-F) e

A
v =e ~Pe

t t t—l 9 “ * ?’?\\

. ‘ . —
and it, is expected tnat Cov(vt;v&_l) = 0. The parameters to be estimated are

" the same. However, it is expected that the transformed equation-from which ,
they are estimated will have negligible autocorrelated error. ' . .

(Table 1 about here) ,

-

L ) .
The strategy of the analysis is to add each one of the supplementari*in-- .
dicators of education to equations #3 and #4 and-to compare the resulting
ing¢rement in explained variance with the increment in explained variande

. swhen the variable, Highest Grade . Completed, is added to the equations. If

there is a substantial increment in the explained variance of occupational

achievement with‘the addition of the,supplementary education indicators,

then these ough#rto be brought into models of occupational achievement.

: -
s
pv] 1]
-~ v e
- - o)
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-
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All éhe supplementary education indicators available in ﬁhe N.L.S.
. of young people were added, one at a-timé; to the baégizz; model of occupa;
-tional achievement and ‘their significance tested. Only two of the indicators
have stattgtically significant relationships to:occupational achievemeit net
of the baseline model. Both of these indicators, Type of High School Cur-
riculum and Field of Study of Last Post-secondary Deg;e; (College Major),
are indicators of what people studied-in school. Neither vatiabie, however,
] results in a major increase invthe explained variance 6f.0ccupational Prestige
or Earnings, |
Table #2 shows that subject mattet%;tudied in school has a somewhat
more important telations£ip with eatninés_than with occupational pFestige.
Taking a ZBllegg preparatory track in ﬂigh school yields a rather large -
return in earnings and some return in occupational prestige- but not greater .
than‘that.of,the commercial track in terms of pféstige. The coﬁmethial
. track in high school 1s the Second most rem netative'and has the létg;st
positive effect on occupational prestige. joring in business in college
ylelds the la}gékt increase in earnings f9t any college major, $1,777 a year - -
) and also the biggest increase in occupational prestige. Majoring in natural
science yields the ﬁext largest igctease in earnings, $603 a yeary but.no

w7
e increase in occupational prestige. There are a number of points of agree-

ment bétween these findings and those of Griffin and Alexander (1978) but a

~
. — > 0° )
. number of the 'high school track and college major effects they gound not to -
N be significant are significant here. ’

(Table 2 ;bout here)

. .
“
. -
-
~ >
. -
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Conclusions

This chapter's inteat is methodological. It raises the question of

~

. ’ . ’
whether Highest Grade Completed is an adequate measure of education for use

- 4

in models of poccupational achievement. Highest Grade Completed in School

is an enormous simplification of what one might suppose are*the various
dimensions of education whic¢h could affect occupational achievement. At the
3 M

. ‘very least, exclusive use of Highest Grade Completed as a measure of educa-
. " .

tion makes two implausible assumptions: 1) that people learn the same thing
at 2) the same rate. This chapter has conceptualized education as the amount
o

a person has learned about different subjects. The data set on which this

.

paper is based, the National Longitudinal Surveys, does not measure directly

what the young people surveyed know. However, there is some approximate

ggggngztéon on whaf gfbjects they have taken in school and the quality of
=
e 4 8

T 2 o st

o

information on.the numbér of years of schooling they have completed. These

~
education indicators can be presumed to indicate how mhch people have learned

f“~ef'what subjects in school.

\ | . H

This chapter has tested whether any of the variables hypothesized to be

<

indicators of what people learn in school have an effect on occupational

achiegzment, net df background social variables (known to be factors in

. 1 @ -
~+occupational achievement independént,of educatiod), and net of the widely

used meaéure'of education, Highest Grade Completed. If any of the supplef o

®
[

mentary education indicators make. an impact on occupational achievement

independently of Highést Grade Completed this finding w0uld be evidence

0 .

that there is something in the cqntent of what is 1earned in school which

has an impact on occupational achievement beyond that of the number of years
= ¢

1

LN

a
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. of school one haf_compl d or the educational credeupiéls,one holds. It
turns’ out* that only indicators of the subject matter a person has stadied ¢
in school have an effect on occupational achievengi beyond_thatlzf the
number of years of schooling completed, and the effect of sub ject mattef'

taken in school on occupational achievement, net of Highest Grade Completed,

is small. This finding settles the methodological question the paper raised.

Highest Grade Completed stands very well by itself as thg\sole indicator of

education in models of occupational achievement. It may be\supplemented
by indicators of what subject matters people have studied in school, but
this refinement is optional because these indicators do not have a large

effect on oecupational achievement net of Highest Grade Completed.

2

The substantive sociological questions this’finding ralses, however,
are not settled here. Inﬁeed, they are complex and the data set used in--

this chapter is not at all useful jn settling them. Why does Highest Grade

\

. —
Completed explain so much of the impact of education on occupational achileve- -

ment? It may be thaf‘occupational achievemént rehlly is a function of what

- .

b;‘ [Y - &
a person has 1 a;hed in -school, rather than a person' s number of years of

»

schooling, bu& that the number of years of’ schooling 1ndicates how much a

¥
"

person knows better than the various education indicators used in this

paper. Duncan (196&:104) has essentially taken this position. The altér-
native possibility is that the quantity of %nfor@ation a persoh has learned

/

in schoot—founts for very little in terms of occupational achievement in and

of itself. Rather, in this alternative, it fs the final level of échooling
A

one has attained and the educational credentials‘one has received to certify

this attainment which make the important difference with employers, bosses

personnel committees, and clients, those who keep the gates to occupational
5
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achievement. »The failurélof most of the supplementary education indicators
. - I3 -

to affect occupational achievement at all suggests that this latter altecr-

native —— that it is the credential rafher than variations in individual

~

knowledge which better explains differences in occupational achievement --

»
~
€

4

is correct. ]

. However, the theoretical questions are still moot. A careful iongi_
tudinal study of a birtﬁ cohort as it passes éhrougﬁ a school sy;tem and
* on to higher and/or vOcaéional education and on into the labor force ig
required to find out whether how m;éh one kn9w§ is an important determinant

of one's final level aftained_in formal education and whether knowledge or

educational credentials make the large difference 1n'occupaéional achieve-

~ment. This study would need to measure people's knowledge at each étage
of their education and labor force participation. Although the National

Longitudinal Surveys are well provided with data on' schooling as large
4 B

)

8urveys'of labor force participation 80, they do net permit the testing of

-

—

thgories of why people complete a glven number of yéars oi}schooling, or
whethér, the amount of 1nformation a person has learned has much to do with

his or her final level in formal education. Too many important variables

°

. are missing, such as standardized achievement test scores, or, as with the

-
.

case, of IQ scores, too many data are missing, ?r the time order of events
- K . v‘
in a person's education cannot be reconstruicted. This chapter has established

that a person's number of years of formal schooling, his or her final level

s

attained in formal education, is-quite adequate by itself to measufe/the
’ ’ t

impact of education on.occupational achievement.' This chapter must remain

agnostic on the theoretical explanations of this finding.
N .

g
v
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Table 1. Least Squares Regressions. Estimates of Coefficients of
- Equations #3 and #4 for Young Women and Men, Aged 24-33, in
Labor Force and Working More than 30 Hours a Webka__

3

Equation #3' Equation #4

. . . . c
Occupational Prestige Arinual Earnings

;> . "~ Unstandardized-Coefficients

.

Occupational Prestigeb * . } $§9.99

L3

Age! : — 7 -.16@ T 211.59.

H

Gender® ' 3.42 . -5,755.32
Color® ,  -6.67 -1,770.94

Occupational Prestige of '
Father or Head of Hausehold . .
when Respondent was 148 17.08

_Highest Grage Completed i .
in School ¥ ’ 613.03

Constant’ T -8,176.61

Coefficient of .
Autocorrelation .64 : .62

' .135 3 .115|
4,188 4,178

.
S A

#A11 observations are weighted by the regiprocal of thecnumber of observa-
tions on an individual appearing in the sample, making the effective N
the number of cases rather than the number of observations in the analysis.

" Observations are also weighted, by the inverse of the probability of an
individual's becoming a respondent in the survey.

i

.

Coefficients in this table have been estimated from Orcutt transformed
variables. See equation #5 in.the text.. . S

.

Coefficients are statistically significant at the .05 level according to
an F-test, unless marked by a @.

[ 4

Occupational Prestige is measured by the Duncan Socioeconomic Index
(Duncan, 1961). :

’ ‘ 4 .
-
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Table 1 -- continued

Coyy : i, . . :
The sum of wages and salary in previous year, and earnings from a farm or
business in previous ye¥r. This latter variabde could take on negative
values. If data were missing on one variable, its value was assumed to be
zero. If data were missing on both variables, a missing data code was
assigned to their sum. All dollar. figures from years before 1975 have
been inflated to 1975 dollars.

-

’dAge in years. . \ : ) , . {\
€lender is ; binary variable, ‘which takes bn the value 1.0 if a person 1is
female, 0.0 if male. ‘ >
LY M - .
fCblor is a binary yariable, which takes on the value of 1.0 if a person
is classified black, 0.0 otheryise. . -

0ccupat1onal Prestige of Head 1s measured by the Duncan Soc1oeconom1c
Index (Duncan, 1961) K :

hH1ghest Grade Completed in School measures whether a person completed a
school year from the first grade- through the end of four-year college.
Beyond that point it is a measure of the number of school years spent in
an educational institution. d, -

Th1s quant1ty equals b /(l - p) where b is the intercept of the regression

0
of Orcutt transformed var1ables and P ‘is. the coeff1c1ent of autocorrelation.

Source: Nat1onal Long1tud1nal Surveys of Labor Market Exper1ence, Lohorts
: 'of Young Men and Women (Center for _Human Resource Research, 1976).

-~ -
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. Table 2. Unstandard1zed Coefficients of Supplementary Indicators When
Added to the Baseline Models of 0ccupat1onal’Ach1evement
Equations #3 and #4, Young Women and Men, Aged 24-33, in Labor
Poxce and WOrklng More than 30 Hours a Week

“te, ~%

. .
. . " Equation #3 Equation #4
Occupational Prestige Annual Earnings .
S e L . : ‘
; K Type of-ngh School. Curriculum of . ‘
.iﬁﬁ most Récent High School Year '
- ‘;‘?i ‘ . . L . .
.. - vocational -6.69 " $529.78
F) ; . . . ‘
‘ . commerical s 5.66 : 842.017
c , . - %@h .
college prepartory Ty, 4.78 ¢ 2,134,32
. ’ . Mk?}? ,;'{7 Tt
. % 2 ', >
‘ general ) m“’;§3e6&:~¢v’ 526.98
.never in high school . ~
-~ or migsing data 0.0 0.00
A ] . . ' S '
¢ increment %p r-square .00886 <« 7 .00292
* -
' ratio of increment in r-square - , .o
~ with this variable to increment ° . N
« ° i r-square when Highest Grade . s v \
Completed in School was added . ?
to equation . . 09417 .17186
. . N .
. Field of Study of Last Post-Secondary D
egree Received \ . .
. humanities : . 2,19 $253.88
education ‘ ) 6.66" -244,39
natural science ~.90 . 603.38
business 13.04 - 1,777.40
Ed ' ' )
social science 3.65 203:54
other fields, people who did
not attend a post-secondary - . - :
instituti n, and people _ o
missing di , ' © 0.0 ' : 0.00
o+ -
increment in r—séuare L . .00873 :5919
- : ratio of increment in r-square v

with this variable to increment
% in r-square when Highest Grade
Completed in School was added ‘
to equation - . .00888 ’ .11183
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Table 2 -- continued ) oo ‘

®Education indicators whose net relgtiohship to'a deptndent variable were
not statistically significant at the <05 level with an F-test are omitted

from table. F-tests for sets of binary variables, such as those for high
school curriculum or college major, follow Kmenta (1971:371) ,

. SSR - SSR .
F=' Q K n_.Q : ' ‘A
SSE Q -K , . ¢
Q ‘ ‘
- where, ) .’ . Ll T
K = the number of explanatory variables befote the, test - q“ Y
“e Q = the number of explanatory variablgs after the.new set of exp1§natory
- . variables has been added to T & fegression.
T - - .' ) . ’
‘ All estimates from Orcutt transformed equations,
. .3
Source: National ‘Longitudinal Surveys of Labor Market Experience, Cphorts
of Young Men and Women (Center for Human Resource Kesearch, 1976).
] a\‘ ‘ln‘ ' B
' . ~ | L .
. s\ » “. T~
. v
. * ° 1}
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Highest fGrade
Completed in °
School

Other
Education
Indicators

Age

Gender

Color

Father's
Occupation

Kay:, Relationships taken for éranted
=== —=~=Relationships to be tested

.

Y
3

¢

Figure 1. Schematic Represengdtion of Test.
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: ABSTRACT "OF CHAPTER THREE ' _

1
(3

r

Studies that examine the gap between women's and men's earnings and

-

- ‘ - - - - [
- the gap in their returns to education have usef a person's years of school
L 4
completed as the meuasure of his or her education. It may be that theSe}gaps
, v

are produced by what subjeét matters men<apnd women study rather than by

diécripipation. This chapter tests the effect of a person's major field in
¢ - ' .

* post-secondary education on his or her hourly Wape to see if the content of

what is learned in college, as opposed to the duration of the edueational

. .
expetience, can explain any of the gap between gen's and women's earnings
/

~

»due directly to gender or any of the'gap in returns, to education. Data

are taken from the National Longitudinal Surveys of the LaBor Market Experi-

>

équ/of young women and men. It is found that the direct effect of gendert

\\oh the earnings of.people with at least some college education is large,

even net of a number of important coptrol variables, and.that controlling

-

for major field of study reduces this gap, only slightly., It is unexpectedly =

°

found that young women's return to a year of post-secondary education is

higher than ‘young men's, although not much so and not enough to offset the

massive negativg\effect of being, female on earnings.,

IS
o N

-
. - —_— . .
. .
N Ld
-
- m ’
, .
. 5 FE ® "
.
.
) 31 .
. , -
b < ~ . .
? ] , A
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N . . .
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Chapter 2 has shown that a person's number of years of schooling
- .
completed measures‘ just about all there‘is to measure of the impact of educa-
. .
tion on earnings #nd occupational prestige. However, the subject one

studies 1in school does have a measureable, 1f small, eftect on occupational

achievement. This chapter explores the possibility that, ‘among pe%?le with

3 [

some college-education, the area of one's studies, one's major fikld,

. ' . » &

explains the gap betWeen the wages of women and men.
[

Many’studies have found that women earn less than men and that the

-

rate of- return to a year of déucation 1s ‘lower for women than men. Both
findings have been Interpreted as evidence of discrimination agailnst women
+

in the labor force. However, ‘1t 1s possible that both the gap between men's

. »
" and women's earnings and the gap between thelr rates of return to a year of

educatton could be closed if the content of their respeetive educations could

be measured. " It might be that ‘what women learn yields, in a non-discriminatory

labor market, a .lower rate of return than what men learn. To test this hy-

pothesis we examine r@turns to the educations of people who Have had at least

-

some, post-secondgry education. Subjec. matters of .study at this level of

education are much more diétinct&ﬁ% thah at lower levels,~§ihce an individual's

. . . * .
cholce’is much more free in course and majoxr area selection. Differences
- : .

* .
between the genders in these cholces may account for the earnings and the

educational xeturns gaps. This ¢ndpter tests whether they do.

v . N -

Specffically, this chapter réviews the reseasc&?on differential returnsg

N

to the educations of women and men, txplanatlons for the gap, and problems

.

with the use, of the number of yedra spent-1n school as the sole indicator

-

.

4
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. @

! of"education. A 18 test performed to see whether the major fields people

~ ‘ [

--_choose'in éollegeﬁaffect the gap between the earnings of men and women and

.8 - - e

, )
—

igﬁﬁxate of ° return in earninbs to - a.year of education for men and women.
AY v N ".'

- Tne question of whether men aud women majoring in the

’ area a e
same areas h ve/;&

-

U‘_

sdmé level of tetarn 1in' earnlngs to that choice»is also examined. This test

.

is conducted on young adults in -the labor force, people who have not had

much opportunity ta develop experience working, a variable some have theorized
7 i -

to account for~ much of the gap between women s and men' s"earningsy(Cohen,

1971 Malkiel and Malkiel 1973; Featherman and _Hauser, 1976).

AN
¢

pay. This variable is preferable to annual earnings since it has b en polnted

- o« *
.

1970; Fuchs ib71)

is both theoret}eally (Mincer,

variaBTegin this study is thé natural Iogarithmrof a person's hourl

out that women may not work as many hours as men in .any year (Oppen Jimer,

The{dependent

§rate of

é
v

t

A logarithmic fransfotmation of the dependent ariable

1974:11) and statistically desirable| (Stolzen

' o SR
¢ berg, 1975:651,652), - : ’ \\T\;
v 2 -
Differeantial Returné to the Educations of Women and Men =
The majoritngf studies on the subject have found tha‘,men convert their®

educations iato earnings

-

Hines et .al., 19705’Malkiel and Malkiei, 1973; Suter and Miller, 1973;

- . 1

Featherman and Hauser, 1576; King, 1977).

at a more favorable rate than women (Renshaw, 1960

|

Although there Is ample evidénce

that femalee learn more than males in elementary school (Weitzman, 1975),

-

37 the Subject matters studied by the two genders become more distinctive. at

. A

higher levels of education (Roby« 1975).

The point is often made that women,

°
.
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s for example, tend to avoid mathemdtics and since the study of mathematics is

. a prerequisite for entry into many well-paid technical and scientific careers,
t

women may earn less beéause of their choice of subjects in school (Kagan,
- -? N . \.
1964). It has also been suggested (Becker, 1975:179) that women go to col-

i “
lege partly “to increase the probability of marrying a more desirable man,"

and do not pay as much attention to learning, on the average, as men do 1n

college. -’ ’ ' ’

Two studies, however, do not coucur that men_always have higher returns

to a gréde completed in ‘school than do women. Cohen (1971) found in a sur-
~ o . - ”

vey conducted in Michigan that the returns in earnings ‘'to a year of educa- v

.
L]

tion were the same for men and women. Mincer and Polacheck (1974) compared
., the hourly pay of single women and single men and found that single women
Wad a Eigher rate of return to a year of education. ' However, married men

had 'a higher rate of veturn in hourly pay ‘to a year of education than mar-
- A . .
- . 4 v ) ) .
ried women. It 1s safe to _say that the great weight of the literature points e

to men having a higher rate of return in earnings to a grade'completed in . e

N . <
school than women. T

-
4

Years of Schooling ~ : . L e N

All of the research. on differential returns to the educations of mén

~ and women which we were able to find in the literature have used the vari-

) N

able Highest Grade Compleged in School as the sole ?easu;e~of education.

2
.

The U. S. Bureau of the Census introduced a huestion on "highest grade

completed” in the 1940 Censusi “Gfade" refers to -an academic. year in school i

W

(Shryock aqgf§iegel, 1973:328, 329). This measure 1s often reférre@'to as

— ¥ - -i ~. .
. + .
: . .
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F
4

F
“number of years of schodling, " and‘ag,such can be extended to measyre edu-
cation at stages where the concept of grade level has no meaning, i.ee,
graduate education beyondythe level of a master's or professional degree.

It -is used in this way in this papet,kas the number of years of enrollment

’

in post—secoqdary education. Highest Grade Completed, years of schooling,

or years of enrollment are all measures of edueation by its cumulative dura-

tion. These measures have the yirtue of being objectt&é‘and fairly easilx

recalled. As Duncan (1969:104) points out, such'a measute may be correlated

with other aspects of education such as its quality. Since most educational

-~ «

institutions have some minimum standards for promotion, years of schooling
are partially a measure of dntellectual achievement. This measure is also
correlated with intellectual ability (Griliches and Mason, 1972). As a

variable, years of schooling 1is-amenable to tabular analysis and regression

procedures. It reduces a complex concept, education to a simple interval

- b

scale. ' . .
‘ <

However, it 18 reasonable to speculate that there should be more to

education's effect on later earnings than just that of the length of time
the person spends in an educational 1nstitution. Two prozlems with years of
schooling as a sole measure of education stand out. First, its use:ag a
sole indicator ignores the fact that people\learn different things. Since
courses of study are more individualized and diverse (1.e., more electives;

more tracks, more degree programs) the farther one is along 1in one's
2

eduéation, the poorer the assumption of the uniformity,of what 18 learned

for the more educated. Secondly, the use.of years of Wchooling as the sole

«
3

measure of education assumes that evecyone who completed a grade or a year
W

of schooling has learned the same amount of what was avallable to be learned.

~
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Neglect of the first problem, the assumption of thé learning of the same
thing in a year, is particularly ‘acute in post-secondary education. By
then people have sorted themselvés, or have been sorted, into a variety

R - ;
of degree programs known to have important consequences on later earnings.

‘Ashenfelter and Mooney\(l968) have shown that tield of graduate (post-
baccalaureate) study explains more of one's later earnings than the number

. -

of Years one puts intogthat arca ot study. Koch (1972) reports higher
. ¢ .

vates of return in. earnlngs for cellege majoss in mathcmaticized discipllnes.

Griffin gnd Alexander (1978), with data on almost 1,000 male graduates

g

from a sample of high schools found that the number of mathematics or

.
-

natural science courses a person takes; and one's college majocvgsve a
- " R
)

significant’ impact on occupational achievement. In particular, m#joring”~

in business or cn inecrin& in- college added, on the average, more than
] $2 000 to the aﬁﬁéal earnlngs of the men in their sample. There clearly .
- . then is reason to ask whether.taklng tield of study into account could

et - R .
change findings about discrimination against college educated women in

’

the labor force. o, -
1 N . PR
- ‘ .
The Data . R Co Ty ,
- €. s ’

; : . ®
The data for this examination ‘of.differential.returns in earnings to

education are the surveys of cohért§ of young women and meqcnonducted by
1 .

~ -~ 3

- the Center for Human ResBurce Reseurch (1976) in the program of the Natienal

Longitudlnal Surveys of Labor Market Expefiendé. #The young men and women

.

were 14 to 24 years old in 1966. Jhere are 5,225 young men and 5,159 young

women. They ake a nagi%;al probability sample of their birth cohort. The

.
. L}
v
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young women were interviewed in 1968, 1969 -13]0, 1971,

The young men were interviewed in 1966, 1967 196& 1969,

H

0

37
1972, 1973, and 1975.

1970, 1971 1973

and 1975.

The young men and women are thus 23 to 33 years of age at the )

time of the last available syrvey, that of 1975.

L TEEEN .
. ‘ By looking at youngetr workers one avoids. the issue of the obsolescence

© o« . [

of education. The study 1s limitéd to peqple who have clearly begun at leas;

.

H

to make the transition from full—timé'study to “full-time work,

Many economists

©

-

prefer 4 "Commencement"”

’

%=

y,

model of work activity in which the transition from

o

[N

‘o criteria foxr inclusion in one wave,
*" displays the numbers of observations on women and men which®

‘andlysis from each year of the study.

education to work is assumed to be instantaneous (Mincer, 1974). The "Con-

mencement” model 1s a poor description of teality, but the need to draw an

arbitrary-line between those Primarily engaged in education and those primarily

This study used the following criteria .to make this

engaged in work remains.

N

distinction: the person has enrolled in an educational institution after

high school graduation, 1s at least, 24 years of age, in the labor force
. [N
_undert the Census definition, working at least 30 hours a week 'in his or her

current job, and not misaing data on a variable which enters the analysiss

Observations on people making 35¢ or less an hour are discarded since the

logarithms of such values would distort estimated coefficients, .

v \J

Observations, not pkeple are s&mpled. If a pe;éon does not meet the ¢

he or she may in another., Table 1 \

"
-~

enter the’

There acve 1,677 observations on 764

’

young women and 2, 831 dbservations on l »359 young men. There are.no obser-

vations on men in 1973 since information on hourly pay was not collected, and

8imilarly, there are no obsetvatidns on young men in 1966 because 1nfdrﬁation

. N
» ~ " .
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v
. Aruitoxt provided by Eic:
.7 :
< B

o

 "effective A" (Kish, 1965:162) of the sample for the purpose 0f hypothesis
Y . s t LY
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on hours worked per week was not collected then. Since the women and . men
of this stuéy are relatively young workers, 14 to 24 in 1966, it 1is not
. 1 4 . N
sirprising that most of the observations on thelr labor force character- ,

istics come from the latter waves of the study, when more of them have

fif1shed schooling and taken on adult responsibilities. It is possfble

that there are autocorrelated disturbances in a regkession equation esti-
. r

-

However, computing a coefficient of autocorrela-

]

mated with this data set.

tion requires the loss of a massive proportion of thée data set. ‘Computing

a coefticient of autocorrelatiod requires an estimate of a disturbance in

the regrgssion equation in waves t and t-1. Thus all observations on young

men in 1975 would be lost since the t-1lst wave is missing data on hourly

-

LN . / .
pay. Also, computation of the coefficient of autocorrelation at t and t-l-

{

requires.that both observations meet the criteria for selection into the

v

A .

analysis and that neither is missing an ohservation. Whatever gain in
efficiency of the estimates frOm.usiﬁg the coefficient of autocorrelation
i f i . i . .
in an Orcutt transfbrmatign on the data set would not be justified by the '

-

biésing of the data set through the 'loss of observations. !

.
. « g

Observafions on the same person over time are nat independent. The

-

testing is consefvatiVely taken to be the number of casgs, not the number

Ne o4

of observations, in an analysis. . Ca§cé are welghted by the reciprocal

* )

Cases are also weighted by the

P »

of the\number of ~obsetvations on’ them.

- ’ ~ .
inverse of the sample weights, that.is; casecs from over-sampled strata

are constrained to be a proportiondately smaller fraction of the cases enter-
. - - +

{ng the analysis and vice vérsa for cases from under-samplied strata. See

) 3 »

’
¢
)

- . ” . .
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the footnotes of Table 3 for the formula used. The‘Welghting technique used
,‘ +
lere permits the maximum use of all available information while permitting

‘

the use of statistics which assume simple random sampling in which the number

of independent contributions of information is the Same as the number of
N o

-
cases observed.,

.

(Table 1 about here)

@

Date on the college Major of young people in the National Lonéitpdinal

Surveys are given below in Tabld 2. pata on majors identified thigewdy were.

collected in every wave. The question on college majotr in the first, wave

inquired about the “field of study" of thé person's most recent college déggg%,

°

if any. Later waves inquived about the field of study ‘of the pefseg;; college

] ' é he
degree since the last interview, if any. The unit of. analysis of Table 2

.is the observation; not the case. A person.maj change ‘field of "study
4\'

between degrees, “so weighting the observations to add to the number of cases

v

~ -would be misleading. As a glance -at Table 2 shows, women tend to choose
< .

degree programs in primary and secondary education and in the humanitiés.

B . '
Most of all, by comparison to men, women tend not to fi‘sh degree programs,

- Y s

at least by the time they are 24 to 33 years old. Men tend to take degrees

- N
hd »

" 1in quantitative, technical, or scientific fields and in business. Women

and men are about equally interested in the social sciences.

H . -




Analysis

We want to find out: 1) whether the choice of a tield of study in col-
s * .
lege affects the gap between women's and men's earnings, 2) whether it

affects the gap in returns to a year of education between women and men,

s -
and 3) whether women and men have difterent. returns to the same field of

A ]
study. The strategy used here to measure these effects Is first of all to
. [ 4 .

~

construct a baseline model of log hourly wage and then to Lest for the sig-

nificance of the effect on log hourly wage of field of study and its inter-
v

action with gender. As these variables are added to the model of log hourly

wage, the coefficients of Years of Enrollment in Post-Secondary Education

1

* ?naI:::;}nteraction with gender are examineq for change.

Estimated coetficients will depend on what variables are included in

.
.

T tbé baseline model. At tirst thodéht, it might seem appropriate to have a
., TR

very inclusive baseline model, that is, to make -as many controls as‘possible.

» o® . . -
There are three constraints however on the inclusion of variables idfo the |,

°,

\ 3 . A . .
baseline model., 'Fitst there is the practical constraint that .if one follows

o - L4

N LY
0 K the conventional ptactice of discarding a case that is missing an observation
o . - tg N
- ‘on a vatiable in thevanalysﬁs, as we do, then the mote vatiabLes one includes’ °

s »”® .

. . ’ -

*in one's tegtession, the .fewer® cases there will be and the mote the’ sample

LY '

will be biased by whateverifaCtors detetmlne which cﬁ.bs will have missing

N N 'datau Secondly,-;hete 's the constraint that we do not_want to make our
: : : @ e by -
baselfne idiosyncratic. We have, for example, followed the practice of.

5 Featherman and Hauser (1978) and Jencké 11979) in measuring post—seconahry '

oo & a ' .

- \ — . .0 R R M - - - . PUa
. education by its length in years separately from the number of years in ., ;s

’ i t'- * i . L, - ~ . v e

S
Ia

e " primary and secondar¥y educa;ion, and by inclwding binary variables fof.post—
- - : < ~ & ’ - '
secondary degrees received. 1he other variables in thL baseline model are

.
. 3
.
.
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commonly controlled for in earanings determinition equations. Thirdly, we .

> N
»

. do not want to coutrol for variables which themselves may e causally posterior
Sz

to asperson's cholce of field of study in college.

t

We control for age, color, the prestige score of the father's (or head

of household's) occupations when the respondqnt was 14 (a measure of back—

ground social class), years of enrollment in post-secondary educatﬁ", and

- *

for post—secondary degrees received. Gender is in the baseline model as

-~
are itp interactions with years of post-secondary enrollment and post-— \\\)»

°

secondary degrees. We want to see if controlling for major field affects
the coeffrcients of gender and its lnte?actioas\with years of post-secondary \

enrollment, and degrees, coetficiénts ‘which have been interpreted as indica- -

a . - v

tive of -ddscrimihation againbt women and their education attainmentb.

- -

Equa;ion r is the bdseline model:

Ylt = b + blxlt b2 7t + b X + b4§r.=_bsx + b X 7 7t b8x8t S

‘X ) + blO(x6t X ) f b (X 5) + plz(x8t XS) + e, eq.l

l )

<

Y ‘= the natural lbgarithm_of a person's hourly waée

-

. X, = age in years ¢ e

. X, = years of enrollment in a post—secondar?’education

2

x3.= color’ (lublack. O-other) L ) -

X, = prestige score of father's (or head of hoesehold's)
occupatioﬁvdhen tespondent was-14 toe .

. x5 = éender (lafemale; O=nale). N !

= associate of arts degree (l=has one,‘Oﬁdoes not)

A

X7t= bachelor's degree (l=has ome, O=does n8t) _

- » X,.= master's degree or doctorage (l=has ofe, O=does not) .

-




42

°
' . +
. ;

We would have liked to include a measure of intellectual ability, as
M|

a control variable. The N.L.S. has such a variable; a person's 3ecile score

— on a variety of tests of intellectual ability. Unfortunately, more thah

a

half the cases arve missing data on this variable:' There are patterns in the

missing data as well. For example,’many"more men than women are missing
. L

data‘on this variable. When the N.L.S. intellectual abflity variable is

«qued it is with apoIOgy for thesc probltms (Griliches, 1976) _ Waghave
L R decided not to includé it. . < :

L)

T Findings' )
N , * f
The coefticients of Table 3 are estimated from a semi-logarithmic
. " equation, ln Y = b + %1xl eeees, which can be reexprcssed as Y'» . |
s Ty a0 b+ b X o, _ . P ol
. . o o 11+ | 4 .
mngxé; A '~.‘.s.a\ The former expnession is pérferable for purposes

2 & . &

[

i ient estihation‘mwhile the;latter is preferable for the 1nterpreta~

e

" of ‘cdef

»

: 2 : AR ' .
. " x . -
oo " tion o coefficients’ sinae§y9¥:;§%d xather talk in terms of dollars than

s - o a

log d llavs. ‘Let's look 4t the™ eff ¢ en*honrly earnings ‘of.. being female
&<

¢ N ’ ¢

-3 " in.the baseline model. Ne of the conﬁ?bl&gﬁkiabies, yéung women earn less
) q ‘ ) : %

than young men. Being female has a- coefticient of -.4083. This number means s

3 “
’that since e .408323 .6648 y0ung wOmen\with at ieast some cOllege

“

education Eg;n two-thirds of what y0ung men with at least some collgg&

’ education earn, contr)iling for the variables of age, years of post-gecondary

. -

. education, degrees held *color, prestige of father 8 occupation, and the
. ~
interaction between gender and years of post secondary education and the

/ interactions betwaen gender and degrees’ held. AAthirty three percentage
/r . E &

. /. point difference in hourly wages between college educated people who are -«

h J ey ! *




-

'poihted out that this adg?n;age of women is much smaller thah the direct

- ‘ . 43

%

quite simjlar in many respects relevant to their earnings potential,ﬁ

o . : ya
except for their sex, is enormous. It is doubtful that such a large

difference can bé explained away by differences in what women and men

study in school. When one considers that we have ignored altogether

N N
the impact of gender o¢mn whether¥a person finds work at all, it is clear

.that gender ig by far the largest factor affecting a person's ability

s

to earn money by working.
. Y \4
. 4 -
It was expécted that wamen would be severely penalized because of their
[4 .

-

gender. It was not eﬂ&ected that women would have a higher rate of return
. k4
to a year of post-secondary education than men. In these data, women have

. A . - -
a .5 percent higher rate of ;éfurn to a year of*post—secondafy_educat{on tHan

IS

men. The coefficiqu*js .0363, equivalent to a rate of return to a year of +

post-secondary educétion 3.7 percent higher than that of men. It should be

L4 N
disadvantage of bking'female. The finding that women have a higher rate
——”
of .return to a year of education is quite contrary to what existing theories

-~

of ethnic discrimination in the laborPfoqge would lead one to suspect «

e

about gender discrimination. One would expect discrimination to lead-to a’

discounﬁin§’5} the discriminated group's educational credentials. However,
. . e

Oppenhéimer (i970:99,100,114) has pointed out: séveral facets of the female

. | o ’

labor market wiiich are consistent with the finding that women might have

‘ L]
a higher rQEe of return to a year of education than men. Thesdware that .

q{bccupations typed female'’are characteiized by a labor force which acquires

its ékills i school rather than on the job. Also, Oppenheimer sees some

occupations typed female as havinglhigh educational requirements but because
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.
L}

of occupaPional segregation by gender low Juy. Either aspect of the struc-
tGre of a female labor market might explain the finding. J

Could it be though Lﬁft the tinding is an artifact? Could the Gender-

- . -

Years of Post-secondary Education ingeraltion be so’ closely correlated
with Gender that we should look askance at its coefficient, even though it

is statitically signiticant? - The covrelation between this interaction and
s

il

Gender is .80, close but not unexpectedly so, and not so close as” to bring

the coefficlent of the interaction term into suspicion. Dropping the

b

e r . s M . N .
Gender-Years of Post-sccondary EducaLloﬁ?interactlon term from.the baseline

e

model has an interesting effect on the Gender coefficient. It decreases by
a quarteér fn absolute value from’-.4l to -.30. This change shows that if
one does npt include a termm into the model to take 1nto account the greater

. . - -

ability of women to earn a rgzurn on their years of education, whether be-

c;Lse of highé} gfades, better study hab}ts, better motiv§tion, or some
‘Beculiarity of the‘occupational sqr%Fture women face, one'wiLl hnaerestima;e
the extent'of direct discrimination against women. v )
. v . . i
"Do the choices young women and men make of- fields of study in college

. r

. )

explain any of the discrimination against women beca@se of their gen&er or .

‘e
.

. IS > A4 =
the surprising’fact that women have a higher rate of return to a year of

post-secondary education? 4 glapce at Table 2 shows that mepn and’ women do

tend to take different ff%}ds of study: Men are concentrated in natural

. a 4

~ L]

scienqes and technical fields and business, women in humanities and educa-

tion.» Social gciences él.i'e about wevenly split betwéen women and men. The -

data soQ}ce identifies fields of study-of last degree recelved. Thus, in

Table 2 one persog may éppear as having more than ¢ne field of study. If no
. R . . . - "

’~‘WJ§EEE
e
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’\ >
degree was received at the time of an observation, no field of study is
\\\ identified. It is known that majoring in natural science and teghnical

-

4
fields and business ylelds greater returns-in later earnings -than majoring

in other fields, so it is reaeonable to ask whether.any of the discrimination
¢ 4 . , ‘

” ) ' ‘ .
against women is really due %b the. fact that the subjects women take in

-

college have a lower rate of return.than those of men. Column 2‘of Table 3

<

answers this question. < .

-
-

.. t
Columi 2 of Table 3 contains the results of regressiag the logarithm

s

of hourly earnings in 1975 dollars on the baseline model and binary vari-

. N , . @
: ables f@ Field of Study and additional binary variables for the inter-
. o action between Gender and Field of Study. A élance at Columﬁ 2 of Table

/ .
3. shows” that two fields of study result in earnipgs significantly different
’ -
from those of people in the contrast category, people with degrees in ‘

’ -

fields.other than thosé listed,—and people.who were onge enrollad in post- :

squndary education but who never received a degree. - These*are 'natural -

. o

science, engineering,,and technical fields' and 'business.' People majoring .

4
in these fields have "higher earnings than the others. Two of the inter- >
o action terps between Gender and Field of Study are statistically significant.
’ : . - T e
These indicate that women who have taken a degree in the humanities
g ’ ; . S v
- or education have higher earnings, net of the control variables, than men -

who have taken a' degree in these fields. The other interaction terms.

between Gender and Field of Study are not statistic%lly significant indi-..

N .

cating no statistically significant difference between the earnings of

. o~
)

- women and men who have taken a dégree in thege fields, net of the control

vafiables. ' .
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What doeg‘coutrolling for Field of Study do to the effect of Gender'. . e
’ ¢ ' L '_-'."}J - ' :

’
.

on Earnings? Does it decrease or elfminate 1t9 Cont}dlling for majof’ \

" K}

field decteases the efbsolute value of the coefticient “of Gender slightly,

B

i v
R indica%fng that some smdall part of the total negativgfuftect on earnings

- . of belng a women is due to File of Study- The regression coefficient '™

- P
B

of Gender decreases in absolute value from -.4083 in tkgpbaseline mod;l

-

to —.3667 in the regrebsion equation with the Field of Stuﬁy ‘and the inter- ,

actlons between Gender and Field or Study controlled EFor. The regression

I3 -

LY . s
coefficient of -,3667 means that controlling for these adﬂitéonaliyﬁriables

°

. and the variables of the baseline model, women earn 69.3% as much as men .

<
do by the hour, ‘We have just explained only three perceirtage p01nts of

the 3}%percentage point spread between women's earnings as a fraction of
a : ’
men's earnings, as estimated trom the base¢line model, aud 1.0, the ratie

one would expect Lf gender made no difference in earnings. It is quite : ;
v ’ N .
) clear that most of the negative effect on earnings of being a“women has i
;’, ?\ . * . - ) ’ / -« ‘.,
-nothing to do with a person's field of study. N " v
e . . . :
/ ) X -
Cone¢lusions - ’ .
- . 4 = .
- . - el
. This -paper assumed at the outset on thé basis'!of the literature that ok
L women with at least some college eatned less than men with at least some -

- college becauSe of gender discriminat{on, and that women ‘had a lower rate

S ~
.

‘of return to a year of post secondary educatlon thdn men, ‘again because of

3 -~

u gender discrimination. The QUEutiO was then raised as to whether the
e

choices that women and men make o sub jects to study’ in college account for
- (" »

. these gaps in some degree. It turns out that one of the'premisee,of this
" ’ 0
- . - i
\] N )
//\ Ve , N
P ).\ A e
- -, ! .
F|
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> ° .

. papér Is not corfect. Women du not have a lower rate of refurn Eo a year of

. .t

. A N
aa post-secondary education than men. In tact, women's rate of return is higher,
. , - ¢ . , . . . .
t, . It should be noted, however, that this eftect is small relative to the . .t e
Tv. t o

much larger negative eftect of' buing female on earnings. Of course, college .

]

- 1 -
.

evducated women who_are not in the labor force do not enter-this_study. Were

" they included with their zero earnings, this finding of women's greater
. . . ' - ',/’ ! *
ceturn to a year of education would bersurely reversed.

- . _ Do the choiees women and men make in,college affect the gap between

. T . S .
. + their earnings? They do, but the eftect is sllght. Controlling for ma jor

tleld or study decreases slightly the negative impact on earnings of being
. . female. Controlling for ‘major field of study does not alter An any important

way the fact that being femdlL, net ot relevant control varlables results

e
A ¢

in a very substantial reduction 1n carnings., What do these findinés indi- .
: - .

cate about the ngture of discrimination ‘on the basis of gender? They show,

4 . that the returas to effort expended in investing in learning are roughly T

the same for both younb men and women, and that a bubstantial part “of .the

F-3 .
dlffeanLeS in edrninbs between women and men comes frém the fact of 4

- . -

. o~
behavioral response to gender, namely discrimination against women,. ~ ., o
[ 1 . N
A
] \ .
[}
x Teh .
- < A .
.
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* Tﬁplv T. Dlﬁfributlon of Ubservations f
Entering Analysis by Wave of Scudya Raw Frequencies
- LT LTIIIIIIIITIT A LT e
" omen . . Men . Total T
N ‘ ,
‘ 1967 ¢ 0 b 157 157
L1968 52 . © 252 304
1969 . Co103 520 423 .
1970 . . 158 ‘ 387 545 ‘
e . 197 222 503 725 Co
' 1972 275 .0 275 .
. : " 1973, o 349 0 , 349
3 1975 518 © . 1,212 1,730 '
Todul C1ery L 2.8m 4,508 “

’ \

dObservations are on young women and men, aged 24 to 33, in the .

e

" labor force and working at least 30 hours a week, and who were

\ [y
.

‘once enrolled‘in post-secondary education, and who are not missing

‘data on a variable involved in the analysis. Since some individuals
e . . R * ~ b]
were observed in more than one wave, the number of individuals

4 ~
> N

R studied is smaller than the number of observatiQns. These obser-

Al 2 / .

vations are on 764 youngi@mmu, and 1,359 young men. -~
¢ , 4 M ¢

: Source» National Longituiinal Surveys of Labor Market Experience,

- .

Cohorts of Young Men and Women (Center for Human Resource Research, -

1976) .
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<

-

' . . . . _— a
Table 2. Distribution of Ohsurvations over Ficlds of Study.

N

- e n s e

Field of Study of
Most Recent Post-

M -

Secondary Degruc Women Hen
£ N T
Humanities 9.4 0.2
Education - 23,6 0.8
! .
Natural Sciences (Jncludxub'
mathematics Jeugineering
and LdLhniLd] ficlds) 9.1 73.1
Business £ 3.0 12,2 .
\
Social Sciences 8.8 10.0
‘Other flelds and people - S
. once enrolled in college .
who have yet to receive
a degree < 47,2 3.7
Total . ' 10037 100.%
T (1,677) (2,831)
“See footnotes of Table' 1. ] ' ‘

bThe ‘other fields' category is slightly more inclusive for women

[

than men. « For both g;ndcrs, fieflds Of study atypical of the gendér

are likély to be coded

women is coded 'other'

©

"#Here both are in 'other fields.'

f
ot
v, - R " “a

o - .
other',by the N.L.S. For example, law for
° e

By the N.L.S. as is, 'home economics' for men.

Source: Nationql.Ldngltudinal Surveys of Labor Market Experience,

“Cohorts of Young Women

1976). °

-and Men (Center for Human Resource Reséarch,

b
Y §
.

]
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Table 3. Least Squares kcérussionsd Dependent Variable

is the Naturaé Logarithm of Hourly Yarnings in
1975 bollars.

-

Model with Terms

o ® ' Baseline Model
. © for Field of Study
and the Interaction
‘ - between Gender and
: ) Fleld of Study
Age (1u' years) © 04 34% . .0423%
Yuvars of Enrol lment )
at College Level .0399% .0425%
Gender (l=female; ) “ P .
O=male) -.4083% - -.3667%
Color (l=black;
U=other) -.0662 -.0593
Prestige of Father's . . ?
Occupation .0006 .0004
° . * .
'Assocliate Degree -
(1=has dégree; O=not) 0419 .0135
Bachelor's Degree ‘ . Co '
(1=has degree; O=not) .0707° .0546
Master's or Doctorate ’ 3%
(1=has such a deggge; s <t
O=not) . " .0153 .0048
Interaction between Gender A "
and Years of College , . N x
Enrollment ..0363 " .0359
Interaction between Cender .Y
and.Associate's Degree . .0398 .0071
Interaction between Cender .
and Baghelor's Degree .0280 0173
“Interaction between Gender R ) . , C.
and Mastér's or Doctorate © -.0667 ™™ o =31000
) c * -\ ) *
Year of Interview -.0124 -.0125
™

R
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-t " lable 3. continued R

J 2

. Field of Study of Most ’ .
- T Recent College Degree ’ :
Humanities ' B . -.0384
Education, . . . -.0247
Natural Science,
Engineering, and -

. *
i . + Technical Fields - + L1476

vk
L1172

! Business' -
Social Science : - .0232

Contrast Category .o
(other fields and F
pevuple once enrolled
. in collkege who have
) not yet received a - .
. ¢ T~ college degree) . . - 0.0

Interaction between Gender and
Field of Study of Most ~ =~
Recent College Degree .

, K ' *
Humanities - - .1565
. *
Education - .1170

Natural écience,
Engineering, and o '
- Technical Flelds ' ‘- ' .1020

Business : o - .0468
Social Science - .0866

Cgntrast Category
(other fields and
people once enrdlled . e
in college who have
not yet received a

college degree) - , " 0.0
////A . Intercept ’ , .1662 L1942

k2 - ; .1996 ' 22211
‘ 2,123 ' 2,123

A

£
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Table 3. continued
»

24

5. a

Ry

dUbScrvaLiuns dfe On youny women and men, agkd 24‘t5x33, in the

labor force and working at lcast 30 hours a week, and who were

once gnrolled in post-secondary education} and who are not missing
data, on a variable fnvolved in the analysis, Dollar values were
adjusted to 1975 price levels with the implicic price deflators

for "personal consumpwion vapendityres”" from the Economic Report .
of the President (President of the United States, 1977:B-3).
Coefficients marked by an asterisk are statistically significant

at the .05 level according to an F-test.

>

+
Prestige of father's occupation or head of houschold's occupation
when respondent was 14 years of age was measurcd.by the buncan
Socioeconomic Index (Qyncan, 1961).

“Year of InLeéview Is coded 1 for 1967, .2 for 1968, and, so on up.
to 9 for 1975. - - : ’ ’

All‘*observations are weighted by the reciprocal of the number<of
observatlons on an individual appearing in the sample, making the
effective N the number of cases rather than the number of obser-

. -vations in the analysis. Observations are also weighted by the

itverse of the probability of an individual's being sampled, 1i.e.,

- over-sampled strata are constiqined to be proportionately a smaller

fraction of cases entering an analysis and vice versa for under- -
sampled cases. The formula used to compute the weight associated
with any observation is:

S e [ Z

Wy ,/9) J (J)
{=1 j=1 - ,

nr\/ju‘

£

Table 1 (%ootnotes) -- continued

where, Wiy = sample weight of person i appearing with the jth observation
on &dse i ’
N = total number of people in an analysis;

§

J = total*number of observations at different times on person i,

This weighting procedure permits the use of statistics developed for simple

random .gampling
available information.

.9

at a single point in time, while using all
» s

/

-

. eq

Y
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Table 3. continued

53

¢ e -,

Coefricients of regression equations are egtimated with the'

TN
\ - o~
\ . 7 ‘\ . .
Statistical Package for the-Social Sciences (S.P.S.5.) (Nie et al,,
~ . [
! 1975) so the yeights are put in a form usable by S.P.S.S. The

equivalent algebraic transformation of the regression equations
\\Ml - v would be to multiply each equation through by the square root of
the weight and then estimate the coefficients with urdinar& least

squarces.
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Earnings deternination equations have used "Age minug Schooling minus

Five(Six)" as a measure of work experience. This measure has serious prob-

s

(ﬁ\lems: 1) it makes many inaccurate assumptions; 2) it prevents simultaneous
By ‘ , T
estimation of age, schooling, and experience effects on earnings; and 3) it

: . ~
i

I ] i [
This paper develops a mea-~

ignores longitudinal information if available.

sure “of work experiénce from information in a longitudinal survey on whether

N ]
people are working at the time of the interviews.

This new measure  is-
L o
« 7

" . ! -
preferable to "Age minus Schooling minus Five(Six) in these three respects.

-

-

%
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INTRODUCTION . ; .

¢ . R

. »

Chapters 2 and 3 have shown that & person's number of years of school
.completed, although thy the crudest indicator of what thé person has

e ¢

learned, is quite adequate to assess the impact of thatapérson's education
’ E2
on his .or her occupational achievement. It is apparent that individual«

variation in in-school learning among those Comﬁﬁktinb E) given number‘ot v
o 2 o
years of schooling is not closely rtlated to’ success in the labor market.

People are apparently like canned guods, judged hy theirc lgbels, that is

.

their educatlonal credentials, their intellectual| contents are largely

>

’

inaccessible. Now the question is raised of whether lcdrning onéthe—job

has any effect on earnings and later OCCUpational moblllty. In order to

. N

/
answer \his question, though, an impq&tant methodologital 1nnovation has to

be made, the interence of the length of time a person has worked from inform-

ation on whether thé person is working at’ the time of the interviews of a

v
% ~

longitudinal survey such ag, the National Longitudinal Surveys. This chapter

L} [ “

is devoted to explaining the theory of how this 1nference is made. The

- * e
. AR

-+ next chapter will explain the application of the theory.

"‘(

-
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Human Capital theory)posits ‘that.on-the-job learning ought to be closf}y

related to marginal productivity and coansequently to wage rates. On-the-job

ya

~ learning is usually operdtionaliizi)as the length of time a person has ipent
@ s, .
working, a variable called "wo¥k experience” or simply "experience” in the

é?i:%rature (cf. Mincer 1974). This chapter examines the concept of work ex-
pééience and introduces a measure of work expertence inferred by interpola-
tien from the interviews of a longitudinal survey. 7This measure is compared

with a cross-sectional estimator of work experience in testing hypotheses

about the effect.of on-the-job learning on wages. N

INDICATORS OF ON-THE-JOB LEARNING

-

Taking the length of time a person has spent working as the measure of

what and how much he or she has learned by working is clearly likely to

2

s

4 T

. . ‘ -£
% incur error and ignore many relevant distinctions. Its use is justified

N Y

only by the absence of a better measure. However crude a time~on-the~job - |

RIS

measure of learning, oc work experience, may seem, its crudities have ample

precedence 1in the very lgrge number of wage Hetermination studies which

0

take number.of years of school compléted as the measure of a person's

education. A time-on-thesjob measure of on-~the-job learning can be rather

kd 0

easily modifjed to take'iﬁtoiéccount‘the finding of learning theory that

~

w learning in a novel situation is more rapid'in the earlier periods of‘ex—‘
L ‘ﬁ Py l
pogure than im later periods. 1If length of time at work is an adeduate
rd

@easdre of on-the-job learning, then the square of the term ought to be
y an adequate measure of any modest and‘simple departure from linéarity in

- R .
the»relationshﬂg between learning and the length of time a person wprks.

\ . \ '

,

' ! / . -
- . ’ !

o

M
<y
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by

.tive coetficient for work-expericuce-squared, net of work experience.

. : ' 58

Human Capital Theory, taking learning theory into account, predicts a nega-

¢

—~ .
v

L]

,;/T\\ Age Minus Schooling Minus Five(Six) Years .
. - -

‘

The most wiglely used measure of work experiénce is an estimate of the

length of time a person has been out of full-time formal education, and
hence an indicator of potential fpll~fime work experience. Its formula is

- ’ .

? .
fts name, ."age minus schooling minus five (or six) years," or A-5-5(6) for

.short. A person's current age is taken and the numbdr of years he or she

completed of formal schooling (or more commonly the nuuber of years of

schooling represented by his or her highest grade completed, under the as~,
sumption of no skipping or répeating of grades) along with the number of

years before the beginning.of formal schooling*is subtracted. A-S-5(6) hgs

-

the advantage that it requires only that“a person's current age and highest

v .

. . s .
grade completed be known. Since both these items'are availgble from most

AN ’
"

social surveys and from samples eof recordé'prepared by the U, S, Burehu of

‘the Census, A-S-5(6) canﬁbe‘uibely aPRlied:l However, A-S-5(6) mékes‘the .
simul taneous estimation of age, schooling, and expe;;ence gﬁfects on earn-
ings impossible, since A—S-S(6; is éimply a Linggq combingtion of the oéhgry4
twé‘v;riapleg: In the econouwlc litcrature it(is convent{onal to d;scpss
dée or experig;;e effects but\not bota simultaneously. It is‘quite con~

LY - - . .
celvable however’ that age and experience mi%bt have ditferent impacts on
L ~ ’

earnings. This distinction is likely tu be of particular importance in the
4 T .
study'gf the labor force participation of older persons. A-5-5(6), also

- A

a

clearly.makes many inaccurate assumptions., <.
' -~

) A-5-5(6) assumes 1) that the transition ffom school to work occurs '

.

once and that these activities do not overlap, 2) that people complete

K4 el a)
€0

—

L
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R A-S-5(6) within a birth ¢ohort decreases as the cohort ages, since the dif-

w 44 grade in school in the &same lcngth oﬂ.t}me, 3) that people work the same

nunber of hours a week the same number of weeks a year, and.least accurately,
. N . '
4) that people have spent the same proportion of time since the end of forMal oo

.

- 'edqéation working.‘ This latter assumption leads to over—estimates of_ many

.

-~

women's work experience. Older people are going to have much more-.-variance

-

. PN L ) . ’
in their working experience than younger people, since thpse who work regu-
N S e -~ - »

- -

larly and long hours are going to b@\piling up work experience while those

¢

-
K

who do not wogk remain with:no work experience. However, the variance of v
¥ P
) .

ferences in the time they spent in-schogl are deereasing as a fraction of .°
their lifetimes. JA—S—5(6) ha; the:further problem of creating an art}factual {
correlation between étself as a measure of'experience and age and education,
two varidbles from which it 1is couceptually distlnct.v Thus, althoughsfor f
o -

teenagers both education and wogk experience may be increasing with age,

teenéged'work experience ipferred'from A—S-5(6) s constrained to ba negatively
. ~ N P -

~-

correlated with educat?ﬁn\ ‘The most Important reason for not using A-S—S(% 3
if longitudipal data are available, is that its use constitutes a maséfVé

- .
discarding of longituddnal information on people's work experience. The . - *

. 1:
. use of A—S-5(6)§£én only be justitied by the ,lack of a better measure. ¢

. s AT

M voag Y
. Retrospective Infoization‘on Work Experience . i
{ Personal work histogies can be reconstructed from questions at a single ®

point in time. These‘ﬁfta may have problems however. Memory is fallible

»”

and its fallibilities may be cotrelated with explanatory variables such as f’4§ v
r i
age and education. Older workers may be l'ess able than younger workers to- N M}
recall their.workvgjstory accurately since there is more of it and some of
5; .
PR T
. oy .
8/ : 2]
13 [ 4 N 3
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it mdy be quite old and mote liable to be forgbtten. Alsd, it may well be,

<

that better-educated workers are more able to recall thett work histories

.

than®the less well educated, as might people who stay in a job for a . long E

- -

in wages, and

3 »

time, people with "orderly” careers, that is, a “steady lucrease

‘people who ‘work for large organizations which are more likely to keep records

" and make them available than other employers. Since age, edj?ation, length
- - ’

of work experience, tendency to'stay with one job.or employer, to have -an
“ - - '(‘ . :
“orderly” career or to work for a large organization are going to be explana~

Y

ti%ﬂf or related to explanations of wages, their relationship to error in .
— . ]
thfe recall of work experience means heteroskedasticity in the wage determina-

tion equation. There is also a question whether the amount of error incurred

« -

by a ﬁetrosbectgve question is tolerable, quite apart from‘its patterning.

a > 2

-

Experiehce Inferred from a Longitudinal Survey

Griliches (1976) appears to have inferred work experience from a longi-

tudinal survey of labor market experience. The details of the inference are

. not given. The presént paper_proposes a meaéﬁre of work experience based on

linear 1nter551ation from what" people are dolng at the times of the inter~
views of a longithd{nal survey which has little information.about work ex-

,perience between interviews.. Work experience is inferred according to the

following rules? )

n * = ‘ » - . f

1) if-gnggbg.}_is working during ;%ng t and t-1, tﬁ§ intervening - s
* - ¢ ”» Y s !
© thoe, yit - Xi(t~l)” is added to the cumulator of work experienc¢

at time t . [
. et} .

. '0 .‘ ’ ’ ! .
- . 2) 1if person 1 is workingg¥uring one of the ‘waves but not they other,

; /"M’\
f > . s,
one~half of the intervening time, ® - T E N
‘ha enlng time, &is : Xi(t-l)’ is QSQed to the Ko,
‘ . C LEE
) ‘ )
a . ’
. - N o .
) £ :
N i X .
1] ) .
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" ) .
- > s . *
cumulator of working experience, Xiéé, and one~half to the cumulator ~ *
\ ‘ ‘,'
of time out of the labor force, xi;t; N - &
< . ) . RS

3) 1f person i is not working at either wave, then the whole of the

N

intervening period, X is added to the cumulator of

it —,xi(t-l)’

time. out of the labor force, xiot'

N \

Linear interpolation is expected to incur error. For example, people

&

s
working at waves t and t-1 may not have 'been working in the meantime. Yet,

it is inferred that they spent the whole period working. Fortunately, a few

things are known about this error in inferring experience. First, it cannot

-

¢ be larger than the period between interviews, X -wpSecondly, an over-

e " X

or undec-estimate In work experience or time out of the labor force means )
that time 1in the other category has been under- or over-estimated by an
ldentical amount. Thirdly, the absolute value.of the error incurred sby %g

inferring that a person has worked or not worked is determined by the ten-

a P
\

dency of the person to remain either wugkiﬁg or not working during the period
- | t - .

‘)§ between interviews.

1

The absolute value of the maximum error in the inference of experience

I .
-

between waves t and t-1, ,Uit s ise

Dit, = Kie = Fy(ea1)) T Wygeary + V) .1

_wWhere, . o

xit = time from first interview of person i in the lonéitudinaL‘
N ‘* survey to interview in wave t, »
Q; ' Uit = tQF length of time person 1 spent in-the category he or she
was observed i;‘at‘wavé t during the interval between waves t-1

v and t,




- . t
The  sums of the die's and the dio's for a person, )1_d and I: d

0 < (Uprpagy t Ugd £ K - 1(: 1))

2> .
50, *\\ ! 5 _ P

s

0« 'Ioi‘t K - X1(té1))'

. . »

It can be readily seen that 1) the smaller the interval between obser;ations,
%

and 2) the longer a persdn remains working or out of work, the smaller the
maximum error which can be incurred by inferring experience between the in-

terviews will be. The actual errors in inferring work experience, die’ and

»

- -

time out of the labot force,‘dio, are equal and dpposite: die = —dio.

LS

= . .

g s ’ LN
21 iet t=1 iot

e
are expected to go to zero as the number of waves of the longitudinal survey,

t, increasee and over- and undér-estimates in the inference of work experi-

.

ence or time out of the labor force cancel themselves out. However, some
Y - * ¢
error is to be expected in the cumulator of work experience during the early
L »
waves of the longitudinal survey., If workrexperience is used as an explan-
\

atory variable in a regression procedure, the disturbance teryg will be hetero-

' - v

.skedastic (Kmenta, 1971:316), as a glance at equations 1.2, 1.3, and r;4 shows:

-

Yt - b0'+.b1x1 + ook betxet e, , - ] (1.2) _ s

- [: »
*
by + b X, +.l.+b (Xt + L d )+e ’
, O 171t . et et;'-t=1 et

¢ (1.3)

°

. 4

. . * * .b‘ P »
. bo + blxlt + eee + betxet + et (1.%)

. x‘ - P ‘ - ' . &
where, .- ) l ) 4 AR o \\<\\

- -1 - * R
‘Yb = natural log of the hourly wage at wave t .

. L e *
xet = inferred work experience““ . ) .o

L.

. . 2
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v * ‘
’ X:t = true work experience o
¥ . o
t , - ;
) det = sum of ditferences betwecvn inferred and true work experience
t=] : :
from wave 1 to t .
’ . _ »
. .3 v ° - ~
ex =re + b L.d . 0
t t et |
- t=1 et

X* and e* are correlated. ’ ) L
et t .

The problem with~heterdske&asticity can be expected to disappear-aé
- t ., .
the nqmber of waves of the study incc®ases, since I det is expected to go

o

t=1
" .
to zero as t becomes larger. ’Howeve;fffﬁe number of waves in a survey of

" ~individual labor Qarket experiences has yet to approach any semblance of in-
r -
» , finity, so*inferred experience during the early waves cannot be simply dis-

carded. Ige dividing line between an early: and a later wave is not clear.

i Error terms for the inferred experience of different individuals’ will véry

according to their propensity to remain either at work or out of work. The

>

early estimates of inferred experience for some individuals may be quite

: ¢
good, whereas other individuals may require many waves before, their wor% ex-

-
N -

perience may be accurately inferéed_by linear interpolation.

- " It is possible to derive a variable which will approximately cancel the

qet'when‘dividéd throogh .equation 1.3 for‘the observations

I W g

magnitude of
t=1

o, .
. - °, -

from the early waves of,a longitudinal survey and.qhiph'wili approximate

— -

s 1.0 in the lateg waves, leaving” them untransfo%mea. This statistic does,
% t .
not cancel the sign of L det’ so vne is left with 4 variable intercept
T tx:l .
K for the early Qaves, if not he;eroskedasticitj% Let us derive this
* t. X
‘' 2 -, . < .
. + 71.
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.

vatiable.- The starting puint of the derivation is with the sunf of errors of

inference of experience for the iiﬂ):ase at wave t:

« , . 3 N\ £
. t 9 ‘ L
o = 3 - X - +
Fodjer T P LGy - X)) Wy e-1) t V) ]
t=] . t=1 .
t .

> (diet equals a sum of positive or negative quantities since over-estimates

t=1
are likely in frequency and magnitude as under—eséimates. For this reasohn,

.

- . -

24

oo N - a y te
P eXpe L r to 2 . 1 the ' i.e.
we expect ol diet to converge to zero However, should h' Uit S, , “‘\\v

the length of time a person remains in an observed category of experience,

- N t
. f * be small, diet may take on some substantial non-zero values. ‘Bit mimics )
t=1 N s
v = t ' Ao o
oL the expected magnitude of X'diec but not its sign, where Dit is defined as .
' pv . N . r-t=1 t° o N :: ", .
o A . aal/t ¢ png
Dy, = & lx;, Xj(e-1y) = ¥y + 1:0] .y
X - t=1 . . D
- [ - .'“
: . . . o
-~ . . ! -
where, . . :

Y

Vi = an individual's average length of time spent in a_céteéory of . -

’ - ‘-

ey

R » - q
experiegce, either at work or not at work;“between intervieus. Vi

can’ be estimated from an occasional wave of‘ the longitudindl survey

-

. o , ) . . .
which ascertains ‘how many wecks a person worked in the prewious

o year, or, if not even that scrap of information about a person's

. . activities between inteftviews is availaﬂle, Vi can be estimated

" as (number of waves during which the person'was at work/total

number of waves) (X, - xi(t;l))’ ‘ :
and, . i' ]
' - 0 <V - ’ : . ‘ \
( \ « {_5 [(Xit in(t—L)]:' . ‘< ]
. ) *
Qo . . ' : =l
- ‘ s ' : )
' ERIC - C B

g - + —v P
. . . I s ~
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t .
X - ’ - , oy i Fie - . :
' l(X1t xi(t-l)) Vi! cau/be simplelcd }o Xi; tvi, so the statistic
t=1
S;t becomes: ()(1.t - t:Vi + l.O)l/t. In ‘the first wave, t = 1, fit is expected

to have the same magnitude but not necessarily the same sign™ag diet' In

*

immediately following.waves it is assumea that it will approach its asymptote

. t

at about the same rate as L diet approaches its asymptote. Division
® i « = 7

vy t l - - R -

-

N . - :
of equation 1.3 by Dit is expected to approximately cancel the magnitude but

-

o

not the¢ sign of R diet in the earliest waves of the survey and to approach

t=1 . -
i ‘ .

diet becomes negligible, leaving the equation untransformed.
1 .

h e

1.0 as
-t

: > B N
This ;}Utedure;for inferring experience and weighting the inferences

IS

[ 7 » ’
by,what amoaits to an estimator of the expected error incurred can be adapted

[N - : B

to estimating the .values of missing obqgrvations. The conventional method

, q
-of treating cases with missing data in multi-variate analysis is simply to
: S ‘ :

delete them, "listwise‘déletion.f This strategy-is self-defeating in a

- % .

. ., + - ’ . : .
-,i’- j - longitudinal survey since one is caught in the dilemma of being more likely | '
N . . . ) N N .? ) 9 .
=~ T to discard information #he more one collects. As the number ‘of waves of a
. N N ' '

* longitudinal survey become' large, the probability ﬁhai any'one case will at

some time be missing data approaches certainty. Lis;wisé deletioq,.ef course,

»

biases & sagple and, given fhe,frequency of missing data in most soeial
. h . .k

N - &
longitudinal surveys, interferes with the simultaneous use-of more than

~

- -
¢ FIFN . .

. - H ¢

several waves of datla. o - : o

- ¢

’ ' [’
~

- Let us see how missing data may be interpolated. Stppose a person is

", missing an observation on whether he or she™is at work’ in one wave of a

-t

1

survey, wave t. One can.simply go to thenext survey and if it has an

- ¢ -




-~

" might be discarded.

observation on whether that person is working, one can infer work experience
»~ N

from wave t-1 to wave t+l instead of just between wave t-1 and wave t. It
. 4 - 2 : g /\
can be shown‘that if there are no missing data after wave t+l, the D ¢ Stas
tistic for wave t+q i X - X,

4 is [ i(t+q) T Xi(e1) i(t-1)

example given in ;his paper, this kind of interpolation is only used to

(t+q)Vi]l/t+q In the

replace missing data on variables necessary to the estimation of work ex-
It is potentially applicable to all variables.

perience. However, decisions

. N
have to be made in estimating Dit when missing data in one wave must be
estimated from two or more other waves and we are not certain of the rules

for making these'decisions. 1ln the present example, it has been decided to
g p p

»

-

assume that all missing data are being replaced with intormation from the

most distant wave from which any information is taken,

el : .
USING WORK EXPERIENCE INFERRED FROM A LONGITUDINAL SURVEY

Let us examfne the céefficients of 4 regression of hourly earnings on

inferred work experience and other variables. Since assumptions were made

. . /\
statistic, it is of interest to see whether D

in the derivation of the f} it

, it ' °

We will also estipate the impact of'éxperiegce on earn-
]
ings using the A-S-6 'estimator ot experience inferred from longitudinal in-

formation. Data are taken from the National Longitudinal Survey of the Labor
. ' R ¢ s
Mar@e?' Experience of Young Men (N.L.S.) (ct., Centér for Human Resource Re-—

«
. [y

search 1976). Only youmrg men 14 to 17 1n/l9bb, the first wave of the survey,

< . L $
<

. . ’ 5 R
are sglected. These cases are selectdd because they” can be reasonagiy
’ ) / - «

assumed to have had ne significant wock experience before 1966. The tech-

- '

nique for’ eliminating heteroskedastic1ty 1ntroduced by the inference of ex-

P

. perience developed here assumes that people have had no work experience at
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the first observation of the longitudinal survey. However, 1f it can be

: . P
shown that division of the wage determination equation by Dit does not
palpably alter the estimates ot. the regression coefficients, then the prac-

tice of using A-S-5(6) to estimateswork experience as of the first wave can
“

be justified, and the ipference ot work experien&e from longitudinal surveys

can be extended to cases likely to have had some work experience as of the

tivcst way‘Q

The 14 to 17 year olds ot 1966 represent 2,653 of the 5,225 cases of .

the N.L.S. survey of young men. Obscrvations on cases are available in eight

1

waves, those.of 1966, 1967, 1968, 1969, 1970, 197i, 1973, and 1975. However,
the 1973 wave did not ascertain the hourly wage rate. Rather than attempt

the wholesale interpolation 6f wage rates for this wave, it is*deleted. How-

\

ever, information on wheth&r a young man was at work in 1973 is used in in-

ferring work experience in 1975. All but the 1970 and 1971 waves of the

o

survey collected information on how many weeks in the previous calendar

year a young man worked. All waves have questions on how many hours a week
o M .

the young man typically worked. Consequently, more information is available

than simply whether the youhg man was at work during the intervie&, the kind

’

' N
éf data set for which Dit was developed. However, hours worked per week have

to be interpolated between iaterviews.. Consequenty, D is necessary to

it
. 2

cancel heteroskedastic error trom this interpolatién, from the interpolation

of weeks or hours worked past missing observations on these variables,'szh
from the interpolation of weeks worked per year oyer longer periods than a
s

- -

year. Work expérience is computed as:

(Xpp = Xy (eoqy) (W/52) (1/40) s

where, ’

*J
{




[~

° ’ .
s . -~

W = weeks worked in prévious year L . .
) O , o ' ‘ . /
_— H = hours worked in typical weck. . - )
9 -
An observation on a young man enters the analysis if he is known to be
t ' ) . '
in the labor force at the time of an interview. ‘Observations, not cases,

-

. ! - . ! LN
are the unit of analysis. However, observations over time-on a case are not

. L]
y . 3 ¢

Independent. The "effective N* (Kish 1967, p. 162) is conservatively taken
as the number of cases entering an analysis, rather than the rfumber of obser-

vations. Cases are weighted by the reciprocal of.the number of oqeervations ’

on them. Cases are also weighted by the inverse of the sample weights, that
isy cases from over-sampled sttata are constrained to be a proportionately t
S ' :

sqaller fraction of the cases entering the analysis and vice versa for cases

-~ N o

for under-sampled strata. The formula used is given in the footnotes to
Table 1. All available observations are used; the basis for hypothesis - .

testing is the number of cases in the sample; the under=sampling or aver-

sampling of various strata qﬁ-“‘rtmiverse ate'compensated for. Regressions° -

Ry

are estimated with Statistical Packa e for the Sbcial Sciences (SaP S. S ) -
7

(Nie et al. 1975) so the welghts are put in a form usable by S.P.S. S. The

equivalent algebraie transformation of: the regression eguation would be to

[

multiply each equation through by the‘iquare rog! of the weight and then
\ . . .

‘ ]

estimate eoef?ﬁcients,with least squares,

;he effect of work exper}ence inferred'frem longitqﬂinak data_on the
natural logarithm of hourly Wage 1s ebtlmabed for equation 2, l The effect
of work efperignce using the A-S- -6 formula on the natural logarithm of

S N hourly wage is estimated for equation 2.2.

Yo byg t by X+ box, o+ b33x + b34 ae e ‘ .

5 = S —= (2.1)
N >y ,
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'natural log of hourly earnings at wave .t

age in yeats at wave t

3

education in years of schooling at wave t

cokor (l=black, O=othet)
.- o & '3
= work experience inferred from longitudinal-data, in full-time

P
-

_equivalent months
work'experience estimated with Age-Schooling-6 formula, in

months (work experience before age 14 set -to zevo).
. v ) .
The coefficients of equations 2.1 and 2.2_are estimated in two steps. The
. ' M ' L od A t
first step involves the estimatlon)uz a4 p, a coefficient of first-order auto-

~

»

correlation, for each equation, 7,987 observations on 2,420 cases are in-

volved at th{s stp. The second step is the Qrcutt transformation using p -’

" and the estimation of the transformed equations. Since the Orcutt transforma-

tion requires the absence: of missing dat;: the number of observations and -

‘cases ate cut down to 5,340 Qbservations and 1,900 cases. The earnings’and ;_
education vsriableé arve missing data: . ) . &‘ o
The regression coefficients arq!ihsplayed in T&ble 1. As can’, be readily

., .

N .

seen, oné would arrive at very Yifferent conclus1ons about the 1mpact of age
& y a ge,,

~ ot

- education, amd éxperience on earnLnbs dependlng 0 hich meastre of experience

« 4

~ .

L
is used. .First,Xone has to ChOUSc between age aud education iis&n explahatory E
C . .
. . Y o . o
- ) »
variable if one wants to use A-S-b. OUne does not-with experienteyinfeTred
. V. v 6'. v 2"

’ « . s -

L] 1
'from a longitudinal survey. The A-S-6 equation over-estimates the impact

L]

L

v

L
of education and experience on edrnlnbs because it.ii%nob controlling for. LY

>

’ .

.. the. effect of age on earnings. . C
. R 2
“
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(Table 1 about here)

®

N - .
The computation of Dit relies on a number of assumptions. It is cumbers

*

>

some. If it can be eliminated. without serious. impact on the estimation of

. . i 4 -
« , ¢ -

regressionycoefficients, use of work’éxperience inferred by interpolation
& - v i " .
from longitudinal data would be faciiitated. There are two other reasons .

R} . e
.«

Py F g . . A 3 3 i '
Peor w1sh1ng to discard Di . First,.its formulatlon presumes, that work
. b - .
cxperience is knewn at the firet wave of the longitudlnal survey. Without
i I e < .
*
the use of A-S =-5(6) to- estimate work .experience in this wave, cases havt to
# - J Al

. be E?atrlcted to those whlch can r&asonably be a53umed“to have no. work ex-

v
»

g
'

perience at the first wave.. If U. p.can be discarded, _then A—S-5g6) estimatess
» “ ) & -

work experience at .the first wave °can be used and a much°larger number

2 :
-~ . A ‘:, E e

cages cdn be incorporated into ai analyels. s Secondly, it is reasonable

“ . . @
.
° P . .-

Tk —experiepcewsquared 18 reiateq to 1n hourly wage. . Theory .

-~

suggests it should bey and, net'of work efperienée %hould haGe'h'neg?tive

- .
~

. ,sign tndicatin& early work experlencc having more of an efﬁect on hourly
N . LT

earnings than later work experience. ﬂoweVer,!division by Di of equation 2.1 . Ab,
.2 s . -

f, N @ >
. Y}th a work-experience-squared tefm does- not eliminate the heteroskedastic

. -
o = b4

Qrcompopent bf the disturbance terms *If division of. eaugtion 2.1 by‘ﬁltwie °
N s,

3uperilubus, then a,work-experierce- squd&ed term can be inéroaueedﬂ Column 1

P
- 7 . » . . ‘K "% b, _—

of - Table 2 presente "the coefficients of equa&ipn 2 l estimated without division'

“ . e N a o
- .

op

of~the equation by D . The coeftlcients of the 3nwe15hted-;3pation are vir- PR

. °

tually identical to thoee of. the- welghtEd equation. “While this~cdmparibon ‘..
. NN A

~ . - -~ -

. RS a
.does not.proye'that the Di 's can be dlscarded -with’ evcry data_ set .;t

° '

A

strengthens the case fqr 'dqing so. . .

% . ,
.

. _” "+ (Table 2 ab0utohere3
) $
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o ' 7
¢ V) A 0 e Y >,
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Would it be possible to discard Lhe‘iirst severdl waves of-the study,

~

»
Y

but retain iﬁ%ormdtion flom them on wurk experience’, and then estimate equa- - .¢
- . )

.
.

tion 2 1 thhout division by /lt? This wquld be an dgceptdble'procedure if the

~ -1 <& N e
Dlt’s°dpptoach 1.0 qu1ck1y with bUCCLSblve waves of the study. A glance at

-
~ =

Table 3 @%owever, ‘shows that because all information on weeks worked in 19700

‘
%
“ 4 'S te -

. au& 1971 must bé- 1ntcvpolated' thL u 's do nqﬁ se{th down—veby qglckly to
. -~ R “ - « vt
1.0. Dlscarding~the Di( sis something of“a fisk sipcg it canndt be justi-

-

. K] . CeUA
d fied Qg-the'grounds that the D 's have closcly approximated 1.0 at any~point

. N .
° ~o -

s from GQe 1966 to thd 1%5 wave of the study. . '

-

g ® (labde J about herex

‘However, since the goefficients of the 'unad justed régression equation

are virtuall¥y identical tq thosc ot the adjhs ed_equat;on, let us 'make bold

’ 5 « * . -

ménough té see what,happegs,if the D. 's aif disdarded and an interpo-

.
é e X - s z

lated work-experience-squa}ed terd is added. The results_are ip.columns 2.

a - el

and 3 of Table 2. There 15 a' strong non- linedrlty in the relatlohship”be—
L “j/ . .t . . .

&

_tween inferred work experience and the naturdl 1og of hourly w%ges. The .

. .

coefficient of the work-experience—squared term is negativ% and statfstically

l

chignificant, as expected under Human Lapi;al Theory (gf Mincet I§74) -Its
A
standardizedscod‘f1c1cnt shows rhat the non-linedrity in the. relationshlp
u’~ﬂ".

betdeen length of inftrred work experienee and gb hourly wage is large, rel—

> " °

-

ative %to the reiationshtps betwéen the othcr VaTidblEb and ln hourly wage T

.
.

T da . RN .

The coeff1¥ien:_ f inferred work prerlence bcc0meb larbcr with inferred

= -

work—expetgfﬁc red in the equation. Indeed a,glance at the-.standardized

I3

‘coefficients in column 3 of Table Z‘ﬂﬁbws that interred work experienwze and
A - e,

. . [ «
" inferred wOEk—experiegce—squargd ar& the largest fgctors in that regression,

" L4

larggr'in their Jrelationship with Ln hourly wage than dgéﬁ edhcation, or béing
- , ~

black.‘

-
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. CONCLUS10NS  ° , T )
' N . . 3 .

,,'7- Thes papgy has reviewed prublems with conventional measures of work

.
- [

or a single .

‘ ' . '

.
s A

4 . . : .
‘expetierce, “"age migus schooling minus tive (or six) years,’

-

.

’ ‘e : . s o '3 :
retcégpective que§t10n on job history. A new measure of work experience is

.o ®

* proposed which inferb wbrk experience from whgther 4 person is working dutlng

S
. .

the intervieys ofc a longitudinal survey. Linear interpolation is used to

s a

“\ -~ , K

make this inference. Possible error involved in this inferencé is dfscussed

and an estimator of jt is developed, B;E. Data from the National Ldngitudinal
s J . ‘

@

. Surveys of tﬁe Labor Market Experience ﬁ{ Yoqu Men are®used to compare
_estimates’of the relationship between work expe}iencé inferred by interpola- —
tdon and the natural lbgarithp ot hourly hage and\thdt of work experience
. . 2
fromjthe Aes~é estimator. The‘reg;css on 3quation with work experience in-
terred bylinterpolation is divi&ed through by the estimater of error incurved

by this process, ﬁ;t’ to eliminaté leteroskedasticity due to ‘error in an ‘ex-

planatory var’hble. Both equations are Orcutt trdansformed because of po;i—

[y . ~

tive autocorrelation. Use of A-S-6 to estimate experience requires that -

s “~

either age or education be excluded as explanatory variables., This paper -

excludes age, the usual decision in ecbnomic studies. The resulting esti-
N . | -
mates of the relationship of educatlon and experience to earnings are in-

"

flated by fdﬁlure to control for age. . r

Estimation of the relationship between work experience inferred through
interpolaéioﬁ and log wages s attempted without division of the regression

. FaS ”~

equation by Dit’ Coefficient estlmates are virtually identical betweea the

- . « %
two equations. If inferred work-experience-squared is added to this equa-

.

tion, both it .and inferred %ork expuerience have large, sLatistically sig-

nif;ganc relationships with log wages. The sign of the work—experience~-_

, s

. - -

~

»
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squared.variable is negative, as bredLLLed by Human Capital Theory. :Work

’

experience interred by int?rpo;dtiou from lofigitudinals data is a more viable

y

s, L

indicator of work experieuce'thdn the estimator A;S-5(65, which ignores~‘

.

the lougitudinal information contained in a longitudinal data set, becausqﬂ

N .

it.makes many fewer inaccurate assumptions and becuusce ft permits controls

. L RO ]
e & .
for age and education when a test for the impact of work experience on earn-
q - : o & e ‘
ings is performed. : ' g
* 5 ‘
» " N
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\ a N ) s .
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1. Estimates of Coefficients of Equations 2.1‘and‘.2.2a (1n $1975)

“ *

‘ Equation 2.1 - .- Eqﬁation 2.2 )
@ . . Unstandardized Standardized Unstandardized Standardized
.‘&e (in years) . . -0522% 4063* . . -
Highest Grade Gompleted v .0172% '\.086’4#‘ - .0678*’} .2096% '
Color (l=black, O=other) t . =.1508% -.0715% ~.1355% - T -.0619%"
Inferred Work Experience (in °
full time equivalent months) +0011% - 0666* ’ - R
Work Experfence from A-$-6 . . o ] . ) )
(months) . . - - - ® . .0048* 12808*
Constant® ) . -.0292. .1756 .
R? .2736 3 L1073 -
N 3f~6bsacvations® . 5,340 ' T 5,340
N of Cases® ' ) -}’ ’ 1,900 b ~ 71,900 A
@Rificient of Autpcorrelation “ L .3928 : ::‘,4813 ‘ v e
. U t : + i - - ¢ (4

'aObservations,are on young men, aged 14-17 in 1966, in labor force ,and not missing data in’two con-
“secutive waves. Estimates are from Orcutt transformed equations. .

~e

i
bThis quantity equals b*/(1-p) where bX is the intercept of the Orcutt transformed regression and p
is the coefficient of first-order autocorrelation estimated over all t-1, t pairs of observations.

- 5
- M . ‘

t -~

s \ 8 Qf) - 4
- ~
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Table 1 -- continued \ )

- *
’

- Call bbservations are weighted by the reciprocal of the tumber of observations on an individual
appearing in the sample, making the effective N the number of cases rather than the number of

~ observations in the analysis. Observations are also weighted by the invérse of the probability
of dn individual's being sampled, i.e., over-sampled strata are constrained to be proportionately

a smaller fraction of tases entering the analysis and vice versa for under-sampled cases.
P N . K .
]

The formula used to compute' the weight association with any observation is:

.T D ] rfN J /)q(1 ’ )
- N / z z . /d J) -
L(UIJ? ®) /LLizl pu (wIJ ] 3] '

\ .
where wij-= sample weight of person i appedring with the jth”observation on case 1; '

N = total number of people in an analysis; ;

’g = total number of observations at different times On person i.

-
»

1. .
This weighting procedure permits the use of statistics developed for simple random sampling at a
single point in time, while using all availabie information. In the Orcutt transformed equation,

the weight of the observation in the tth wave ‘rather than the t-1st wave is used.
* R . . :

a

*Coefficient is statietifally significant at the .05.level according to an F-test.

-Not estimated. . ' : -

_Source: ., National Léngitudinal Survey of the Labor Market Experience of Young Men (Center for
Human Resource Research, 1976). .

, )
1
.
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2. Estiwates of Coefficients of Modifiﬁpti3ns of Equation 2,12 ({ﬁ.§1975)

®

M 3

Eéuation 2.1
not divided
through by D

v N

Equation 2.1 not divided through =

by D, and with awlition of .
inferred-work-expe®ience-
squared as explanatory variable

-

. unstandardized unstandardized' standardized
- [ .
Age (in years) . .0493% .0400% C o .2070%
Highe§; Grade Completed . .0193% .0193% X 0604 *
Color (1=black, O=other) -.1290% -.1232%* —.05?5*\
Inferred Work Experience ) ?
(in full-time equivalent ,
months) .0011%* .0065* “ .4031f .
Inferred-Work-Experience-~ . I
Squared . - -.000037% -.3038% .
. £
Constant ., - - .0044 .0612
r? .12197 .13237 ¢
N of observations 5,340 5,340 . . -
N of cases D 1,900 1,900 ;
Aébefficient of Auto— _ N . o .
cotrelation 4775 . ‘ 4693 \
, ' L \
i oo ' [
See footnotes of Table 1. ] \ .
4 ’
t
9 ST

&
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L e..‘“\r ’ B e
S 3. '*ﬁe'&ii‘é and_Rang'eQ of Dit's by Wav\c of Longitudinal Surveya )
— ]
’ Mean ‘Minimdm Maximum -
_ 1967 (2nd wave), l.76 1.00 3,90
1968 (3rd wave) 1.66 1,00 . 2.76
) £
. ~1969 (4th wave) ® 1.67 1.06 . 2.36 ?
1970 (5th wave) L 2.17 1.63 2.80.
1971 (6th wave) 2,09 , 1.68 2,42 L
1975 (8th wave) ’ 1.78 . 1.66 1.98,
N N\ \ *
aDit for 1966 is defined as l'.O'.. ﬂowever, because of *the Orcutt~
- transformation it is not used. s \. - |
.o . ‘ a I . ’
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_ ABSTRACT OF CHAPTLR FLVE
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[~ a i . 3 . ‘ ’ . R J'
’ It work experience is measured by the formula, age-schooling-six(tive), .

it appears that ceturns in hourly wages to work expevience are muchi larger,
. - = oo . 4 )

for men than women. This paper infers work' experience from whether people

N - . &
{ ! . . .
are working when they ave intervieyed in 2 longitudinal study, l.e., inde-

. pendently of age and schobliﬁg. Women and men ag%d 24 to 31 and 33”respec—\\

P tively in the U.S. labor force have about the same rate of return to a
t . .

N, T

N I1 Ve .
full-time equivalent month of work experiencsﬁﬁut me?fgre paid more as they

‘

) . ’ . hd »
- age, regardless of work exXxperlence, and women are not. This tendency to ’

-
—

- pay young men more with age expldains all the gap betwegﬁ the héurly wages

, of women and men. A person's returns to work experience have little:rela+
to . - - !

t&onshfp to what that person has. learned by working, that is, individual -
. ’ '

Yariation in job-learned skills ha$ almost noﬁ}élatignship to individual

- “

. < L ! 4 ' )
. * . vyariation in haurl@age. ] \ . . .
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INTRODUCTLON 7 .
Sawhill (1973) and King (1977), have found that much of the wage gap
1 > : .
between women dnd men is due to ditterent rates of regu%n to work experience,

measured as the length of time a persun hqgs worked. There are five princﬁpal

-~

explanations for why men's work expericnce!resultb in higher wagés than -
women's. One is that woln's qualirications, including job-3earned skills,
. ) - . A 2 . * )

are arbitrarily discounted in the labor mgrket. A sccond explanation is that,

on thie average, wogen tend 6 work in jobs in which ®fiere are fewer valuable
skills Lﬁ-learn. Another explanation is that what pevple learn by working
. ' . . i{ .
becomes obsolete or’is torgotten 1l & persoi stops wo%king for a period, which
: : ’

women do with gredter frequedcy thar wen (Women's Bureau, 1969). These first

.determinatfon, often called “human tjpital thebry")(cf. Becker, 1975; Mincer, » -
‘ . “u ’

'studies
¢

i

- needs of that status,

i

L

el

¢

\

three explanations are consistent with the neo-classical economics of wage
. " / .

k4

A fourth
ot - ! Al . : v . "l : . . © 7
experxeqfﬂ’is an artifact, of the. way work experiénce is measuréd. \?bst
* .~ . . .
‘ 1 . -

measure work experience by an est¥mate of the length-of time a per-
& .

son has been out of full-time edutation, which likely'over-esfimates women's, -

1974). s

explanation gs tha't the finding of grcw retuyns to men'
, -~ . o * \ €

'

L]

<
work experience and under-estimates.that of men. A fifth explaffition, not |

-

B N3 . PR I . .
at all*ponsiste%t with human eapftal thedry, is that men are paid mQre as
. . . i i
. x‘ _: .. ““ N ., . . ]
they age and acquire dgpeqdents, tQ?t Is, on the basis of status and the ‘-

)
’ 2 .

—

‘not because ot thévon—thg—job learning, and that

- . o
f .

ol »

women are

not similarly rewarded..

‘ -
to age and:num?er of dependents 1s

Such a pattern of paying men.according
: A >

.¢ publicly recognized procedure in _ .l

Japan and part of the inseitucipn.pt Nen&é Zcf.“Ka;sb, 1976). Nenko

is an expression of a patriarchalism not didehy thought to exist in any

| .

4
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- : ' 81
but: vestigial form in the United Stutes. This paper eadnines these explan-

ations of the gap between ‘the returns co the work experieé;;—of women and ‘.

1

men. - 4 -

4 o

Studies which have tound gender ditferential retucns to work experience
, N . {
estimate length of work expericvnce by the tormulg, 'age minus schoolinb minus

.

*
six' (or flve, if k}ndcrgergn is treated as a year of school), or A-S- -6(5)

«

JLor short. This is dn estimate of the length of time a person has been out
?"‘ & ‘ ’ . .
ot full-time schooling. It is only an approximation tu the len%th'of timg a
person has worked, known to be more daccurate tor meu Lhan women since women

. ] -
‘are less likely to.spend oll the time since leaving guhodl working (Polachek,

. 1975). Ot course, since length ol time spent working is only an ighicator,
of what a person has learﬁed, use of A-S5-6(5) is a rough approximation to
T N .

an indicator. This paper employs a moré’§ccaratefestimafor of the lehgth of

. L3
o . . . M

L} - ¢ ’
tfi: a person has wofked, and then ;eLin;s this indicator of on-the-job

»

P

PR

3

.a~-~ i
xaﬂés nine unsubbtdntiat;d absumptions. 1) that the cran51— - o

experiehce. It

»

L

tion frow schoof to work occurb\ung; dnd “that thesc actdvities do not overlap,

2). that people | omplete a grade o} bShOOl»iﬂ the same length of time, i.ém,

.

’ . . . Ly
one year, 3) that peoEletwork the “sdme number- of hours a wéek, the same ’ . !
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4
numbeg, of weeks a yedr, in 4) jobs which offer ‘exactly the same opportunities
[ 4 4 . -
to learn the same skills, 5) that people will learp whatever there is to

)

. léddrn by working at the same rate, 6) that people will have spent the same
¢

N

proportion of time since the end of totmmal education working, 7) that work
. -, .
experfence 1s not distinct trom age and education (and sodall thrée vaviables

may not be entered simultdanevusly as eaplanatory variables dn a regression
. ) .
procedure), 8) that young people cannut acquire work expefience if they are
- I : I o

~

engaged in scliooling, and 9) that the vdriance in a birth cohort's work .

o * .

- ¢

experience decreases as it dges, when, insall probubility, it increases.

It loﬁgitudindl daty are available, use of A-S5-6(5) ignores the longi-

1] ¢ *
.7 tudinal part of the intormation in the data set. One can improve the measure-

. ' ’ a
ment of work experiéuce by using the rollowigg rules to establish work

b s .

wxperience from what a person is doing at the .time of an interview and trom
. R [ . o

¢

A L]

informatien on the length of time between interviews:

< N r

I. 1f a person is working in both waves t and t-1, the intervening

+

time is added to his or °her tally of work experience;

v 2, 1if a berson is working at either wave t or wave t-1, éne~half of

N .
» -

‘ tﬁe intervening time is addetho the tally of work experience,%nd,

9 -+

3. if the person, s working during neither wave,'thé% no work experi- 1’r
. . 2 .o . * v [ 2t

i " .

-

ence is added. o . ‘ o .

~ ~ - N N P -.. .
\WOrk experience to wavg t Iy the.sum of work experience inferred for each

period between interviews and up to and including the 1nterview of wave t,

~

[

. ' - . °
Linear iptérpolation ipch 45 by rules #;-3 can inlur ¢rror, and since this .

N > .
. "(',‘ e -~

. ) . oy R ! w,
error is an errdr in an explanatory variable i1n a regression procedure, it. f’“j/

.can be shown that this techniqué .ot inrerring expeltience' introduces -hetero-

°
- . R
,Skedasticity inU)xﬂw fegrlesiog. Angle (1979) has WUFK%d out a technique ) \\
. P - . : A, -

N
¢ . - . .

? “ \ - .
. \ \ . . \ -
\ \ A C " . ' . a ‘ ‘ v Lt
= SR " .

v
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tor avoiding this hetervoskedasticity thh wexbhbed ltdbt squares and shows

"that on one longitudinal SU[VLY at lcdbL that’ Lnterpuldcud work expericnce
. . v -
is more accurate than the A-5-0(HY) fSLimateJ . This. test used itformation

on weeks worked gathered in three consccutive waves ol 4 longitudinal

<@ -
¢ -

>utvey to compdare with estimates made with the above rfules and A-S5-6(5).
< . . " . .‘f'| ,
- 1 ’

R}
If not being used to test the’ugu@rauy of interpolatcd work experféﬁfe, infoE:

. .

mation on weeks and hours wotked can be incorporated 1ngb the interpolated

estimates of work experience by ua.justing estimates up or’ down depending .
v Qi . . . . ‘0
on-how wany weeks a yedat a person works and how many hours a week. Anglé™

and Wissman (1980) show_that us long as there is not- a great de®l of data '

{

missing trom d longitudinal survey, estinates ot regression coefficients

L B

are robust it the special weightilog grugcdure for ervor incug\ed through s

~

.

intcrpolatlné experience is not used.

It is clear that interpvlated work experience is superior to work

éxperiencg estimated from the A-5-0(5) formula, but is it superior to

' experience measured by questions on recalled work experience? That test

v

,has\not yet been made. The ‘answer is clearly contingent on how-far back

- .

. c ~
a respondent is asked to remember work experience. Interpolated work

’ y
(3 '

experience is jbased: on responses to, the questio% of what the respondent

. i?‘dolng at the.timepof the intérvieu, involving little effort at recall. .

+

LS
Retrospective questions on work expirivnce may ask the réspondent for

-

.

information on work experience any yuars betore. Details blur. A retro-

r

spective work experience questicn ¢ erlously Und(fubtlmdte the experlence
* ’ ! N Al L
of those employed in a host of JoRs wr part-time. In general, recalled

. >
ugrk experience may bo acceptably h&ll measured fYr people with stable
) *
K . L 4
- L
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employment, but for pcople whu>g cmployman has been pavt-time; haphacarda, |

- ’

ot who have chdnged oCcuﬁaLlun: 1rcquently,'it may be detigienet. bluﬁi

cmpluymcnt btdblllty and’ abxl;ty o recall past Jubb d(c probably COl?PlnL&d

Y
.

3 ) - @ _qp.“_<
with varlables whxch Will beaused to cxpldln wxbev clrurb in the measur®-

‘'
-

pfenit ot exper1cn<c-w1llAp; LUlrgluLLd with othev prjundLory VdrfJLlcbdbULl\ -

~ ~ ~ . e

S N L

e

a$ uge and education in’the. rcglLublun ot waggs on chpctlencc.‘ It 22

B.\
¢ . " "’i““. een
cl;mgntdry to show LhdL thc existenca of such ergours 1mulies hetcruskgdqbt— e
IR . .\ : | . o, i Q,. . i
icity. ! . - . S s ) =
4 S R T R .,
\ * Improvenent in the mcasurcment ¢f work Exp9ridnuv lies in the,mﬁﬁb . .
~ . . rd
. ' P r ' . - »y - A'e’
precise measurement of the length o! time a pccsun T ,worked marovnmeﬂt
s='
. - N %o

<dn bhe measyrement ot what a porson Jg(%hb by workxno tould take a number of
& ' * K > ;
totms. The rm offered here is to give intormatidn oo’ the type and %‘ve&
. ot ) é . " » »
. A : oy ) o ; . o K

col compléxity of the tashs which o person performs in working. Use of work

- . v, L -
* % ° N et .

expecience to qxpfarn wages 1s predicated oun the dbsunption, in human capital~

> . P “r e
" theary, that the longet a Person woThs, thC‘§urb’shc or ‘he leagns’ relevant
..\ = -0 ‘ -
to creating wealth Inhd unit or time, watgingl produLlelty. Some jobs '

clearly oftgr more opportunities tu learn than others, _ Jobs with-complex
. . I ' , .

tasks obvicusly offer more opportunities to learn than jobs with simple

-

1

tagks, whicﬁtare so0n Tastered and performed: repet1tiaua1y with no opsgr

tunity tor further learning This fudicator of on-the-job learning takes’

. £ .1!'
the conventional assumption undutlying the use ot length of time worked,
t N »

5 .
work experience, o explain a pelson's wage rate

“

, 1.c.,) that people learn,
. )

M .
N v - ’
o

Valuable skills by workjng, .and wakes It more fbcuratc, by ‘partitioning

time spent in simple Yobs where there 1s little to learn from mo re complex

jobs where there is more to learvi. . Thils iIndicator is an improvement -on -

<

the conventional indicator, not o tadicsl departure,

N . ‘. -
. R ¢ - B
. ’ ‘ : .
¢ .
f . "
: SN 4
® L §
+ ’ ! .

. 4 a9 \ l
o any I
- Y i

"
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E 4
~
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1 v
v The Dictionaryiof Occupational Tig?@s,\(D.OfT.Y Third and Fourth Edi-
’ .. - \‘ . .
i 2~ “-tjons, (0.S. %epartment~of Labor, 590 %977) uses three scales of the cou- N
. - ° 2 “ -

o
hd A

* [ ] . . . J : \ ° !
plexity ofatastﬁ involved in an occupation. These are the "worker tunction

L] . R ° -
scales;” better keadwn as thc 'people, data, things' scales. Each: mossureb ’

~ 3 - *. _,V ~

.he“hjghﬁst level of task complexity encountered by « person in working

L4
v \N . . -

“with peoﬁie, data), o% th1n5s thice tundamental Jimepsions of. tasks, Thf

- . .
. akbcr takcs ;he lemgth of tgm:peoplc work in odkupationb with ditferent

" | ‘( A « _:51-
wariinue leyeﬁs of complexxty with people, data,~and things as the measdure oy

.2

Qf what, thiere is to learn from working ®in an dgccupatipn. Use of thds indi-
. T . v

-, [y

w £ -5 . .
. . M oe vk . > I - * . X N e
—— i CaLon permits the separationeor the eltect gof on-the-job learningfoh wages

e o7

-

Ve G fgou that of othe¥ possible e{ivcts of longevity of work experierdce: the

P . 2 N ¢

®
erfect of seniovity either tomalized by contract or by the %nfqrmal pdfactice
v 3 - I'4

.
. ' N H >
- .

of rewarding+people with more expetlence or by taking a person's last wage -

v+, as eyfdence of their maryginal productivity, giving the expérienced the option

‘ %} keeping thelr prescw&,wabg or applying for a better paid opportunity

“and gradually rdiSlng their wages. g

N -

. Pl w
N The worker function scales o}iginally were developed at the end of

, -

World War II to facilitate the demobilization of British troops. Indivi-
’ 1 « . ’

7dualo were told what civilian occupuations their military occupations had
V v
_« . glven them experience in by matching the proti;es of their military occupa-

V%Eion:with civilian occupations dn these scales. The.people,=data; things
. ' . ’ - .
. scales have 'use valtdity*, that is, they were devised in necessity as a

thorough yet simple andly%is ot on vcecupation's tasks. They-have proven

in practice to be a usctul way of auualyzing what tasks are involved in a

t eatte 0 .
i - L -

job. The scalos were adopted by thu U.s. Employment Service ‘E the early
A




. ’
' ) - . g “‘ . 8()

1950's with some moditication (Broom'g£ al., 1977). Théée modified scales

aré 1ntended to order difterent tasks from-the less complex to the more

B

\) . .
complex and to be hierarchical, that is, for the more complex scale posi-

tionb to subsume the lEbb complex scale positions. See Figure 1. Question

. LY
o

has bcen raised whether this hierarchical relatidnship exists, particularty
) ‘ -

for the people scale (Walther, L960). Broomtgg al. (1977) have suggested

that the‘ordinality and hicrarchicality of the scales would be less open to
. . .. . S

. . y . 3
question if there were fewer poicts on them. In their use of the scales,
B . - ° .

they combined categories. Theitr method of combining categories hds been

adapted in this ﬁapcr. kohn and Schoolgr (1973), Temme (1975), as\well as
- <
Broom et al. (1977) have rccognized that the people, data, th1ngs scales

are the only measure ot job content and complexity now extant which can

L . be used in conjunctiovn with national labor torce surveys, and, consequently,
>
4 < N . . «

A dre uniquely valuable tools 1o Lhe ahalysis of occupations despite what
! ES

\imperfections they may have. \Tummu (1975) aggregated the‘peoplé, data,
: ' things-scores of the D.O.T) to-the level of the 1960 Census occupation codes,

.
»

. & much grosser occupational classificatipn’scheme. His people, data, things
' - . ' . i N -

scares for each of the 1960 Census occupation codes are averages weighted

Hig “ - . \ -

by the Number of people in each ot the D 0.T. occupations in the October,
1966 Current Population Survey, conducted by the J.S. Bureau of the Census.
The occupations of respondentb ot this burvey were code by both the DcparL— -,

ment of Labor coderb who usued (he ngtlonary ‘of Ocuudelonal Titles codes

%
and the U.S. Bureau of the Cenous UCLupdCiOH coders'who used the 1960 G@nsusg
. --..-g cgd&s., As long as the %poplg, data, things scales dru\ord1nal and have seven
or more catesorleb, 1t is dL(LpLaolL Lo assign intervel ‘numbers to earh
cateaory (Labovxtz 3970 h1m' 1)75).¢g ‘ ' ’

»* -+

oy




Data .

~ . 4

» The National Longitudinal Surveys of Labor Market LExperience (N.L.S.)

-

of young women ‘and young men use the 1960 %chsus occupdation codes and so

permit the matching of a D.0.T. otcupation code and 1ts data, people, things

' K

scores (ct. Centgr for Human Resource Research, 1976). “The surveys of the
young‘women and men are used instead of the older men and women beqause ic |
ig e;sier to estimate the total time bpentpw;rkingaof‘the young than of the
old since ghere is less of it and one kn&bs that, by Census definition, a

person's experience in the civilian labor force on his or her fourteenth

- s

birthday 1s zero. There are 5,22&.young men in the N.L.S. study bf young 'a
men. These were aged-14 to 24 years in 1966. They werc,intery}éwed in

1 q .

1966, 1967, 1968‘ 1969, 1970, 1971, 1973, and 1975. They were 23 to 33
.0

years of age in 1975. There are 5,159 .young womien, aged 14 to 24 years

as of 1968, and interviewed in 1964, 1969, 1970, 1971, 1972, 1973, and
1975. The young women were 21 to 31 years of age in 1975: Only observa-"

tions on people who have clearly begtn to make the transition from full-
. . . LT -
time study to full-time work aAg entered into the analysis of returns

to experience. Many economists prefer a "Commencement” model of work

- - >
e

activity in which the transitioﬁ%from education to work is assumed to be

instantaneous (Mincer, 1974). The "Commence@ent" model is a poox descrip—

tion of reality, 2@; the need to draw®at arbitrary line between those

o

primarily engaged in education and Tthose primarily engaged in work remains

~
- -

since returns'to experience can only be proPerly measured for those who

»

- I -
have committed tRemselves or hav;\bgeh permitted to comhit themselves to
L4 | & M .

S

working. It is useful £& have a winimum age for inclusion in the analysis
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since the relationship between bdlulnbb and' cducatlon or uxperience may
. . . )
be quite ditterent lor the well ahd puorly educated at 4 young age from

- T
To avoid these

what it wlll Bé during most ol their working lives. prob—',

~
v <

lems this study used the tollowing «riterid to make the distinction between

th&se priwarily engaged 1n work uud those primarily, cngaged in something ,

else: tor inclusion, an obsevvation vu « young person must be on one who
- - « \

.18 at ledbt 24 years ot dage, and wortks at least:30 MOULb a.week in his or

N -~ -

her current job. lftdata on whicther the person is working 30 hours g

L - : PR I3 ‘
wch dare wissing, the number®ot hours worked a weckh 18 wstimated by linear
\ - . P N
interpolation trom vther waves ot the'lungitudinal surwey. Observations .ég
on people making less than 25¢ an hour are discarded since the natural .
& ‘ M v o ! * .

logaritlm ot hourly wage is tahen as the dependent variable and this trans-
y - . . ‘ S

tormation do%s not yicld modnxngtul Values tor hourly ubservations near - .

Y -
& ~

zero. Observations on pcoplu'w;th data missing on « variable,which enters

the analygis are also discarded. : -
1f a young_ per-

s - = .
Observations, notfeople, are selected for analysis.

.

. B L ™ .
-son does not meet the Writeria for inclusion in one w%ve of the N.L.S., he ’ |
\ N » . . .. l

. ’ T < ,
or she may in another wave. * Table 1 displays the numbers of ebseryations : :

% - "

each wave of the survey. +As )

v

on women and men which enteg,Lheﬁhndlysis by

cans be 3een, most of the observations are tfrom the more recent waves since b

v ° . -

the respondents are of&er in these dﬂd'mo!e likely to be 24 years of age : .

- . ‘,‘}y “
or plder and working. ‘Mere f::?\lo obaervatlonb ol Wullen %P 1966. and 1967

0 - . . N

since thgy were not 5urVuyed in these yedars, and ne ubbgrvations on men . " . 4
. 3
Y

” ~
in l972’tor the same reason.

K

. since information on theic® hourly: pay rate was not obtained in that wave.

.

There acg no observaLJuus on men in 1973 ) L

.
o . “ % \

9

~ .

e
[
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. o,
However, intormation on hdurs und weeks worked in 1973 is used in estimating

N .

»

work experience. " There are 4,106 obscrvations on, 1,780 young women and

3

“7,180 observations . on 2,890 young men in the analysis. . ‘ o

. " Observations on the same person over time are not jhdependent. The -

’ 1 !

"effective N" (Kish, 1965:162) or thc’sample tor the purpose of hypothesis

R
testing. is conservatively taken to be the-number of cascs, not the number
5,
\ .

. \ . |
of observations, in an analysish (dses are weighted by the reciprbeal of
. ! ~ . Y

- ‘

@

¢ .
the .lmber of observations on thiem. Cases are also weighted by the inverse

°
.

of the sample weights, that 1s, cases 1rom over-sampled strata are constrained -

L] - . . . .
to be proportiondtely smaller lractiun of the cases centeting the analysis

and vice versa for cases from undet-sampled strata. See the footnotes-of

Table Z for the formulation of this tcLhniquéﬂ This weighting technique

B

> . permits the maximum usc of available information while permitting the use
1 [y
N -

-

of statistics Which assume simple random sampling in which the number of’
O ) .

1]

independent cbntribuL%uﬁs S# iutvtmation is the same as the number of cases
- ‘ . 3 - .

. 3 3 . f
observed. % . . - '

It is possiblé that there are autocorrelated distufbances in regression

‘ - ' *n 4 ' r o
equations estimated with this data-set. However, .conputing, coefficients of e
F . 4 .

’ .’ o '
autocorrelation in order to pe;ibrm an Orcutt transformation would entail *

¢ the loss of a massive proportion ot the data’ set, Computing a coefficient

o
- . o

' of autocqrrelation requires an estimate of the disturbances in'both the
= . Ed ' R .

] L] e R N -

"t'th and 't-1'st wevesl' Thus all observations on young men in 1975 would ) .

- ¢ s, ® 3

. be lost since fhe 't-1'st wave, 1973, 'is missing data on hourly pg§ rate. Also,
e .

computation of the coefticient ol autocorrelation at°t and t-1 requires that

o ! . .
. vy

. both observations mect the criteria tor selection inté'the analysis and that
R ~/ 4 * .. » 3 “ ,
> . o j .
. , ‘

ERIC ' s )
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ERIC

Aruitoxt provided by Eic:

‘o

-

- ' 90

neither is missing an observation. The conditions decimate the available
- ) -
observations. Whatever gain in efticiency of estimation,jhat would be

. . t
gained by an Orcutt transtormation is offset by the biasing of the data set

~ - °

through the loss of observations. . *

Analysis . - Ca -
\e

We want to find out'whether women and men appear to have different rates
: - - s 25 %
of rTeturn to their work experience bgcause of the ‘way thatéexperience is

measured either by interpolation frem longitudinal information or by the

N — %

A-5-b formula. We want to examine the relationship between gender and work

experience but we want, to simultaneously impose a number of controls fo ‘v

eiiminate the effect of variablesc which are,very likely more basic in wdge

>
» ~ Al N o ¥

determination than the factors which create any difference in the rate of

~ <
“ N .

teturn by gender. These very basic factors we want to contrgl for are of

. . L4 . 5 '
.two kinds: 1) measures of skill acquisition, and 2) basic ascribed statuses

’

which people react to and discriminate on. Skill ACquisition is measured

'by three varieﬁleé: formal educatlon (highest grade completed in school), ;‘

-
r

whether the person hds receivéd on-the- job training, and work experience.

" ! : - ‘

The basic ascribed statpseb which are controlled for are: age, color,

parental social elass, and gender. The explanation of wages in terms of

o .

these factors is called the "baseline model,” because it creates a baseline
from which the effect of the interactien of'gender and work experience on

wages is measdred. Also included in the baseline model is an experience~

Squared term, intended to measure the widef& observed tendency for work

LR

:

n




- — - - -

: R . > , ‘091.

experience to yietd a smaller return per month as it becomes longer and *
+ * . ' ~ -

’ , )

longer. :
v

‘There are two baseline models, one for each way experience is measured.

Eqdation #1 1s the baseline model for work e;perience interpolated from a

longitudinal surVey. Equation #2 is the baseline mode! for work experience

measuredzby‘the A-5-6 formula. When A-S8-6 is used as an explanatory variable

e e 1n a regression:equation, age or schooling has to be excluded as an explan-
) 1]

atory variable to prevent multicollinearity. The A-5-b vééiable use here

.

L
-

has been non-linearly traunsformed, 1.e., all experience beforé “the age of
14 is set to zero; so it is tgchnlcally‘possLble to, enter age, schooling

and this transformed to A-S-6 variable simultaneously as explanatory variables.
2 Lt s
« However, this A-S-6 contains little information beyond what is in age and

schooling .and so one of the three is excluded. We folfow the convention

among economists of pretending thut age is irrelevant to wages and exclude

i

age from the regrgé&ion. The naturdl logarithm of hourly wége is taken-as

o~

. "M - , - -
the dependent variable, instead of hourly wage untransformed, for statistical

reasons (Stolzenberg, 1?75; Griffin, 1978).

'
)

" \ 7;n_Yt = bO + blxlt = b2x2t = b333t + b4x4 + bSXS + b6X6 + iii}t ' .
’ ©wbo(X, )2+ et | | eq.l .
M 8 7 t l g -
1n Yt = b0 + blxlt + bZXZE + baxa + bSXS + b6x6 + b9X9t
: ’ ! N 2 ) ’ : . ) |
. ‘ ] + blo(xgt) + €, eq. 2
. : where, . :




~

O

ERIC

Aruitoxt provided by Eic:

-]

- \ «
~ .
. " . )
’ ~ " Y2
. An Y = natural logarithm.of hourly wage it current job
’ Xlt = highest grade completed ,
N K X?t = on-the-job training (l=some training, O=none)
| X3t = age in years
. *X, = color (l=black; O=other) - J
. /
X5 = gender (léfedale, O=male) . Lo .
xg = parental sdcial class (Duncan socio-economig index
y Score of vccupation of head. of household when respon-
. . A~
dent was 14) . Y.
- . X7t = length ot work experience interpolated from lohgi—
tudinal data (in full-time equivalent months)
‘ »
. _th = length of wurk experience estimated‘from A-S-6
r . R . e - - >
y (in years) L
. Length of ‘work experience measdred by interpoletion from people's work

+

- & . .
activity at the time of their being interviewed in a longitudinal survey

. .

includes bart—time work’and work before they left full-tipme sthdoling. It

. \ F-") .
is adjusted by the number of weeks and hours a person works. Each unit in
. .. S .
which interpolated experience is measured is the, full-time equivalent ' of a
. N - . e

< .

stralght-time month, 1.e., four weeks of forty hours., Lnterpolated work - ’
s . - s

experlence ié-correlated only .59 with length of work experience measured

by the’ A -5-6 formulau The average lengths of work experience for' the
P

obse\yations on women and men who are in.the regression analyshg are 5.6 :

. -
. © .

full- time-equivalent months for women and 102,9 full—time equival&nt months

v

‘.

z
/
oo

- .

for men ,when inférred by inLerpolatlon trom a longitudlndl survey and 83¢0 .
e T :

o *

months {or women and 93.1 months tor men when estimdted by the A-S -6 formula.
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. The A-5-b formula over-estimates women's experience dgu under—estimates

that of mgn. The use of A-S-b to estimate the difference between- the
rates of retuRP to experience ot women and men is questionable.’

-
’ M .«

Let us See whether the use of A-S-6 leads to different estimates of the

rate of return to experiences lrom what would be arrived at with measuring

’

work e¢xperience by interpolation trom a longitudinal surveyy |Let us compare
the unstandardized coefficients ot the two variables. The unstandardized

. -
coefficients of interpolated expeticnce are in column 1 of Table, 2 and the

’ ’ ‘- P
unstandardized coefticients ol A-S-b are measured in years, so'the comparison

' - [

requires making the units ot measutement the same. We multiply the coeffi-
) y I - ..

cient of interpolated experience, 00326, by 12 and the coefficient of inter-
’ . & -

polated experience squared, -.0000Ll, by l44., Even ‘though the two measures

N » .

. . . ’ .
of work experience are only correlated .59, the, estimates of returns to

.

experience ang

-

thé rate of decrease of this return with greater exberience

s

are albést the same. - "\fk - e
o - 3 lntprpélated Exp;rience Q :?ftgg—é
. A . 2 ° . .
Experience (in yeéts) .03912 . . &04367.' \\'
. Experience Squared - : 4 '
f,f,(;n~yea%s squared) ‘-—:QUISS“. - -.00138 ‘

-

Interpolated experience estimates the rate of return to a

yea} oﬁ~ erk -
.03912 '
L

D . . ; . _
experience to be an e or 4 purcent increase in hburly wage wherea

thé A-S-6- estimate of the increasc in wages with an additionallyeak of/,
'04367 or 4.5 percent. uowever,?the equation with A-S-6 does.

»

ience is e

N

. - ) ) b "
not control for the increase of wages, among 4oung workers, with age, \ R
estimated to be 1.3%7 per year in the equation with interpolated experfence.

o . . . |
. ' . - | \‘
4 . ’ o \‘ L
- . e - ’ L ) .
o .

,
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-
o
:
.
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.
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Estimating

that, among

experience.

vd-u
experience.

» agé has an eflect on wages independent Gf work

itl'A Sr6 the age eftect is lumped together with thatfof

‘no radical discrepancy between ‘the results

of the two met

ds of estimating rate of }eturn to experience. The' othcr )

with difterent w

ys of estimating work experiehce, except of coursemfor-

& o . . . . . i
+ the coeﬁrlcienﬁ 0 age, which is acbitrarily set to zero in the A-S-6:

equation.

If ohe ‘is just exawinlng returids to exptritnce, the lengthy

programmlag whic

goes into cstlmating work experlenCe by interpolation is

hardly worth the le tort since it yields estimates which are virtwally

if cruder,'A—S—6 es%i—

identigal to those available with the much simpler,

’
.

mator.s '

3

HOWeve%, if the interaction tern between gender and experience is f

-
.

formed “and entered as an explanatory variable,’

© o
.

one sees Ehat the techhique

ot est1mating experienCe does affect one's conclusions dramatically.

of A—S 6 to esti

i+

£

mate differential returns to experience by gende:/;esults

in an estimate~of differential returns to experience by gender showing a

massive discounting oﬁ the experience of women.

.Table 2.

See columns 7 and 8 of

Use ot interpolated expelleuce leads to a much smaller.

estimate of the disc0un51ng of. wonen's experlence.

When adjusted for the

d1fference in units, (1nterpolated experience is in men| hs

the A—S -6

'esfimate in yeavrs), one sees that tiwe estimate of the d1scounting of women's

'“experience with 1ntespolated experlence is only 22 percent of the magnitude

,The N—S—b equation,

of the effect estimated with A-S-o,

»
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Aruntoxt provided by Eric

. there is a massive interaction between gender and age on wages. It 1is

whelmed by ‘the much larger tendency to pay men more as they age, not because .

.of feturqg to experience. As columns 3 and 4 of:Table 3 show there is no -

' 95

a’ smaller direct negative cffect on wages of being fc;@le, .13222, as

' '. * . [
.27080 with interpolated expetience. Both techniques show

opposed to

0 .
costs to women for their gender, but the techniques suggest different ways

.
U . -

in which,this cost is exacted. The equation with intetrpvlated experience

suggests that most of the cbdst is simply a response to gender not a dis-

A .

count.jng of'skills women acquired by working, and vice versa for the equa-
- / . N . : !
tion with A~-S-6. -

.
’

Is there any way to resolve this apparent indeterminacy? It should be

-
. -

remembered that A-~S-6 is really a measure ot age after tire end of, schooling

- ‘ . . -~ :
not « direct measute of fWork experience. - Since the variable, age, nust be

"lett out of the ArS-6 equation, A-$-6 may, statistically, be z;c&i'ng as a ° .

- . .
.

" surtogate for age. With interpolated experienge, one can separate ‘the effects

of experience from those of age, so-it is possible to ‘test to see whether

I3 ’ -

e - 4 ) - [ 3 kN
pogsible that tpe.large coetficient between gender and A-S-6 is reflecting

B

such a large interactioa.- The results of the addition of an age-gender

v ’

interaction to the baseline model wfth'&nterpulated experience is displayed ’ -
in columns 1 and 2 of Table 3. There is a massive intéracxion‘between Coas

2 ] . ’

gendet, and age. 1Its toefficient shows that among ydung workers,'men ,ate

.

paid nore as’tiey age.' This equation also shows that the direct effect of

being female on wageé is pasitive, but that this positive effect is over-

° » o " ’

of experience; but. because of age per se. Controlling for the effect on °

14

wages of -this interaction. between gender and age hardly alters the e&timate
. .

P v

. .
’ . -

; - ’ . LoD
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ERIC

: : v € a Y6
statistically signiticant «interaction between gender and work experience

) ’
net of the interaction between gender and age. The returns to experience
" . . . . . . .
are exdctly the same for women as men. It is dage not experience which is
» ‘

v . . .

. Tewarded in men much mor® than women. As colu@ns 1 and 2 of Table 3 show

A . .
there is no tendency for the earnings of both sexes to increase with age.

The coefficient of age, 1s not statistically significant ne& of the gender~
- »
age dnteractio%f*sOnlx young men are paid more because of their increasing
. .
A, .
age, not young women. This finding is consistent with the existencd of a
. —

covert Nenko system in the United States in which' young men's wages increase

'as they age and acquire dependents. [t is this effect whgch(Sawhill
L) . '

(1973) and King (1977) observed and thought to be the result of a discounting
! » «*

of women's experience. The finding of a massive int¢raction between gender

and age, net of WOﬁk experience, on wages contradicts the assumption of

human capital théory that a person's wages are mostly returns on that per-

’

son's human capital. We have found that a very important component of a

person's wages is determined by social status, not human capital. -
. - “ ¢ i
Since there is only a small Eehdencygfor yoling men to receive more pa}
- - M ’ Y
than young women for a month of experience, net of the custom'of paying

young men more because of their age, the original reason for our looking into

returns to on-the-job learning has been removed. We had thought that

there might be a possibility that men had acquired experience in‘more, s

“ .
cogplex levels, on Fhe average, than women, a possibility wHigKrcouId

’

have explained a higher rate of return to their experience. However,
. - ~ ') . .

we have found something which flatly, cont?ad;cts the:eétaélished human

* -

i . - . .
4 capital model of wage determination, a Massive Eendency’to pay yourg
. K

-




v

& .I. -':. . y7

.
. - , .

men move thdan ypung women as they age, becahee of their age. We can think,

'
. i
of no possxblc deduction ttom human,capital theocy which can explain why

- . Al

I

younb men should develop human Lapltdl with dbL, controlllng for amount of -

-

work experience; and younguwomed nut.“lﬁt us look further. Perhaps the
. * o .

k) - cor
* human capital theory deduction that anyone is paid more because of their

v
N

indfvidﬁal:ievel of-;kill, and thus theit individual marginal productivity,

- A ‘
is not “borne out-by ;Ltg. . . .

4 .

Table 4 displays the epesults of three regressions. Each regressién
is didentical.to equétiop #1, the baséline model of'wages, which uses

‘interpolated experience and interpolated experience syuared as explanatory
N ’ ¢ . .

variables. The estimates of the coefficients of this regression model

are given in columns.l and 2 of fable 2. The only'difference is that the

-

regrees1on equatLons of Table 4 subdivide interpolated- experience into
0

the lengths of time a\person has worked at d1fferent levels ,of maximum

task complexity. Thece is one equation for tasks involving pepple,

-

another for data, and a third for tasks involving things.t
1

« ! ‘
(N ~ .
If experience with more complex tasks had more of a positive effect
- ' . . T,

on wages than experience with less complex tasks, one would expect an

B3

order to the coefficients of work expe:@ence,ak,a particular task com-
» ? -

~
-

plexity. The coefficients of work experience at low task complexity ' |

< Pl

. ¥ .
ought to. be smaller than ‘the coefficients of work experiegﬁe at high task

.

' complexity and the coefficients of experience at low task complexity and

high task complexity ought to be different from the coefficient of’woqk

experience undiffefentiatgg by‘the level of task complexity at which it

- b ’

was'acqgirg&; or .00326 (column 1,<Table 2). There -is no clear pattérping‘
. - ’ ' ' .o N
. ’ i Y ‘ - N
~ e !
- /-
105 Co
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" There {s little or,

. "" \ . '.' - et 98

’ -

" i the coelticiénts of work expericnce at tasks ot dittgrent bomple;ities .

in Table 4.. None of these coetticients are statistically diffurent from

.
.
-

.0032 except the coefficient of cxpéqience-with people at the highest
: L <y .

level of complexity, which is, against prediction, lower than all the other'

coefficients, and the coefficient of experience .with things at the highest
v - l L4

level of task complexity. There is very little evidence' here that people

. [y

N .

with more complex skills are paid move,than people with less'complex skills.,
“ . . . <

\no market response to individual skill differences.

These findings do not contradict the {inding that people with longer work

»

experience arte paid more because of it. 1t is clear, though} that the g&fect B

N

! . ~ . Al
ol experience on wages is unrelated tl d4 process of learning job skills.
’ - 13 Fi
> 4 x

Q
. .
. §

" CONCLUSION o o .

'This'qhapter began with the intention of iﬂvestigating whether apparent
\

differences between the rates of return to women and fien tor work experience

qepé an artifact of the way work experience is measured. - Onthe way to our

"conclusions we have watched our initial preﬁise disintegrate. We .started
* .

with the acEeptance of human capital theory, the.yery widespread and con-
. ! -

ventional interpretation-of individual wage differences as the result of

individual skill differences. We thought that ther% might be_a good chance
\ ' ©, N . ?
that labor markets do not operdate in an extremely discriminatory fashion

with regards to returns to experience but that the usual indicator of

work experience, A-S5-6, simply over-estimated the work experience of

women and under-estimated the work experience of.men, th%f showing that

! . . . 3 . .
women's work experience is apparently discriminated against. We expected

5, - v
.
5, . r 1 .
2, ayn
*

M
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L p

) ! ) < .
.to tind some disQounting o1 the work.exyerience of women with our measure

. ¢ . - . '

of work experience interpolated Trgm longitudinal .data, but less than that

shown by the A-5-b estimator of experfence. We éxpected to show that meu,

- [P - *

on the average, work ifi jobs with mord cOmplex tasks than women, generatgn& .

'
« .

mo,;re valuable experience, and accountlng for the gap .between the genders
R e .-
Ln_re;urns te experience, - lnstedd we, t1nd there is an enormous positlve —

efLect of age, net of work experlence, on the wages of young men that does

7 .
4 '

not‘exist for young women. This ettect‘acc0unts for all men's tendency to
© 4 ’

N
. . . ] L S

earn ‘more than women by the hour left unexplained by the other variables

of the baseline model, equation #l. It appears that there is -a covert®

4 4

' : - [} ) - < R

Nenko system in the U.S. It is the pattern of men's earnifdg more as they *

age Because of their agé which produced the large apparent gender-experience .
- . 1

interaction on wages, when A-S-6 wis‘used as the measure bf work experience.

N (N

&-5-6 ‘does not permit the separation of age fronm experience - effedts. The

.
' < 4

tendency of young men to receive more money with age because of age is not
NN N .

4« .

. -~ N . = —

a deduction, from human capital theory and suggests the irrelevance of

- ‘ A - !

human capital theory to the.realiEy of wage determination. We have further

.
.

8hown that individual variations in on-the~job learning, as+we measure ic,

» - -~

bear no telationship to indivigual variatiohs in wages. We began by accepting

. -

human capltal theory as a truism, we end by rejecting its relevance.

There is no l;hgr market for individual differences .in on-the-job learned
. l ' ) ' < “
skills. : . . .

°

B - . 'h- .
It has been found that work experience pays and apparently pays at about .

-

the same rate ‘whether it is estimated by interpolatiOn trom longitudinal

~

data or by the A-S~-¢p formula.' It is not Qn—the—job’learnlng which accounts
N s
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. . l * forothis effect since the effett does not vary ‘much defoss work experience ' !
L : . . . - . . — ., . ¥ ‘ v .
- .. S t ' L TR
at dirfereht levels of task complexity-and wpportunities to learn skills. o
< . . P : LT ' . .
. \ N e R . . . ~ . P
It may bBe that a person's length ot work exper%EnCE’is a proxy for job-". ‘.«
. AN @ , . - ~ '3 , .
L0 - ~ . ) : “ ) . . ‘ .
.. . . learned skills %ind that there is a market for diftferences %p this. proxy
- . : * ) L e ;i . ¢
. . - . . L -
. " rather than in. the skills the proxy ‘1s supposed to represent.  Or we”fou;d.
Y . Lo . . - ‘) - N ' |
be simply measuring tHe advauntages®of senitrity, whether formalized in a. .
> - ) ’ P ) S , e . .
. - ' . contract or the result of simply havillg.more time to worm one's way into a
. . . '\. '. . N . \' R , . ;_‘ .
. l better deal. Explaining why wages, increase with the length of fime a person .
6 . N ‘:. ..m - ~ - "t N , -~ .
.Y AN .
. .. has worked but why they are unrelgted to.opportunities to learn skills on
. . . ' .o - . . . N -
o © the job is beyond the scope of this papér. We can only. say that ‘the effect
. [ .
. ., * Al
' on wages of work experience, measured as length of ‘time worked and nbt of .
: ' age, operdtes in-almost the sdme way for women and men. We have found that, _
\ . :) ‘. ‘ . N ) . . ~ X oo \ ‘.
PR " though crude, the¢ A-5-6 forwula ylelds approximately accurate estimates of g,
” ) returns to work experiénce. A-5-6 should not, however, be used to gstimate
. . M . . - & .
: . ot . - . ) ’ .
gender differential returns to work experience since it confounds the gender— -
FJ ? . ' - o “*‘
- . experience intifection with the large’ gender-age interaction. . .
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Table 1. Distrfibution of Observations Fntering Analysis by Ndve of Study
T Raw Frequencies . ,
’ e A e s i s v ————— e ! - [
L - . - ) '
. e VOmen ‘ ‘ Men -Total
1966 Q . 0 276 ' 276
\ﬁ' . . v . . A}
1967 4, R 0, 516 516
g ) . ’ )
1968 " : 147 756 : 903
v . " 7 .
1969 . . 279 919 ~ 1,198
- ’ ° * ’
1970 ., . 422 1,005 - 1,427 ’ T
' . . . . t D) .
1971 . 582 ‘ 1,323 1,305
R
1972 ‘ ng . I 0 719
. ) , ! - T , )
- T1973 : 837 _ - o 837
- *}J"W‘_ K ‘i--?\' s o 7 " N . . "
19754 . L 1,120 ¢ 2,385 3,505
o L . . LR :
TOTAL : " 4,106 T 7,180 . 11,286
h . kobbervat ions are on young women, aged 24:.to a1, anthO/”
' ,_l,workmg at ﬂ*?:ast 30 hours a week, and who are not mi,s g data on a vari-

. 1. able mvolved in the analysis. Since so 1v1duals were obsegved in -
more than one wave, the number: o individuals studied is’ smaller than the

. number of observat These observation‘s,are on 1,780 young women and <
" L. . . + . ' T
L Source: National Longitudinal Surv,eys of Labor Market Experience, Coho&-t,s
T " of Youn;, Méen and Women (Center for Human-Resource Res{arch 1976). e
. o, f; H - \' ¢ .
Z - 1y 6 . !
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Tablé,Z. Least Squares 'Regressions
1975 dollars?; N= 4,670b)

°

-

{Dependent varlable is the natural

¢ v

logarithm of hourly w;ge

£,
—~

L)

in -current job in

2 -

v

Baseline Model 'with
Interpolated Experi-
ence (full-time‘equiva-

Baseline Model with
Interpolated Experi-
ence and Its Inter-

Baseline Model with
' A-$-6% (in years)

Baseline Mcdel with
A-S-6 and it%s Inter- -
action with Gender

- - .-lent months)¢ * = .. action with Gender .
. ‘unstandard~  standard- unstandard-  stfandard— unstand;rd— standard- unstandard- standard -~
ized ized ized * ized .. ized » ized ‘ized ized
. . £ !
Higheé%.crade 7 - ' .

. Completed .05564 % 80916* .05621% .31230% .07267* L40375% .07458* A41437%
On-the-Job " Lo6l0B*  -.06382% .05999% ° 06465% .06507* 07012% © ,06234% .06718%
Traiding (l=some D . " ! . L )

training,%=none) - P
Age.(in years) .01275% .05284x% ", .01236% ?0512;; v e . m—— ’1;,—— ——————
Color (i=black, h RSN , .

O=other) - %.16?29* -.09728% ", -.14398% -.09641% -.14821% ~,09924 % -.14625%* -, 09793%
Gemder (l=female, ’ ) L )

O=male) -.32239% -.34101% - -.27080%* ~.28645% ~.36741%* -.38864% -.12500% -.13222%
Parental Social . - .

-Class .00044 .02301 | .0004 5 .02352 * ,00043 .02265 .00042 .02203
Experience [00326% ©.29150% h .00321% .28690% .043€1< .28749% .02923% - .19243%
Experiente . ‘ e N .

Squared -.000011* -,19628%* -.000013*% -, ,23439% -.00138** ™., 13550% -.00196%* ~.19305%
Interagtion . ~

~ between Gender ~ ' .

and Experience i e, _-.00069%  -,08445%  —ceeo - ______ \5:03739* ~.33513%
Constant -.02969 -.01428 .00776 "N\, 10344

‘" . - . . . ' ~
r? .30820 ‘ 31624~ " .29969 31927 .

. : - .
M ¢ b
] . 111
, -
1\10 Y ‘; i \ L 1 n
‘ N ’




awre -

4

Tablc 2 cuntinucd

OberthlUHD are on yuunb women aged 24 to Jl and younb men abed 24 to 33,
working at least 30 hourb d week, and who aré not, mibblng data on a variable
fnvolved in thé anglysis. WLLka wULde pul yedar and hours, per week are inter-
pokated if information is mlﬁolnb (Lt. Angie, ]979) Pollar values ;}e

ddeb[Ld to 1975 prlcc tevels with the implicit prjce deflators ﬁpr_"perbonai
N

consumpt ion prundlturuu” “trom the LLQHUNLL’RLPOYL of the President (President

of the Unchd‘StaLcﬁ; 1977:8-3). Lo;ffitﬁ;ntb marked by a? asterisk are

statibtically sibn111(4<:C'ZT'ZE: 05 level dLgnldan to an F-test.
e .«

bary ObbLIthian are weighted by the reciprocal of the number of observatlons
on an individual appaaring in the sample, making the effective N the number

of cases rather than the number of observations in the analysis. Observations
are also weipghted by the inverse of the probability of an indiviaualﬂs beihg-
baMpfcd, f.e., uvuf—samplcd stratd are constrained to be prpportionately a

. ‘ & . .
smaller fraction of cases entering an analysis and vice versa for under-sampled

cases. The formula used to compugg;xhc weight associated with any observation is:

B (Nz{/ [i":l ljil (wiJ'/J):] ‘!"/,/(?)\
. . - -

where,
L

wij , sapple WLight~0f pefson‘}, appeariég on the jth observa-
tion on. person 1i; . . ’
N = total number of people‘in-the anafyéis; o
J = total’ numbet 8% observations in different waves on person {i.
This weighting‘pcoccdure permits the use of statistics developed for gimple random
sampling at a single point in timL, while using all available information . in a

lonbgtudinal data set. o

-4

Coefficients of regression equations are estimated with the Statistical
Package for the Social Sciences (b.P.S.S.) (Nie et al., 1975) S0 the welghts
are usable by §.P.S.S. The equivalent alge@raic tranbf?rmation of the regression
equations would be to mu]Liplf each cquﬁéion th\sugh by the square root of: the

welght and then estlimate the coefficients with ordinary least squares. Y
W

CWQrk exeranLB before age 14 is dctlnLd 4s zero, Interpolated work expgrience

1ncorporates an A-S-6 ebtimateﬁof work experience as of the first wave of the

-

N L.S. survey.

.
. . .
™
~ -

t

dPrebtige of father's occupation or head of household's occupation when respon-

dcnt was l4 years of apge was mcabured by «the Duncan Sociv-economic Index (Duncan,

112
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lmu&ﬂ.%hua&cs Regressions (5chndent variable is the natural lo
,of héurly wages in curYent ‘job in 1975 dollars?; N=_4,670P)

104

garithm

-y

$

N

o .

s “’l o =
-Baseline Model with Interx-
‘polated Experience and Inter-

action between Age and Cender

-~

° .

' Baseline Model with Inter-

polated Experience ‘and Inter-

action between Age and Cender

as well as Interaction between
Experience and Gender

Standardized

Unistandardized SLéndardized Unstandardized
. s .
* Highest' Crade c e '
. Completfd .05335% T.29644% .05338% .29660%
, . R 2 .
On-the-Job )
* Training (l=some % - . i
w otraining, 0=honezg .06146% .06623% .06142% .06619%
) Age (in years) ~-.00707 . -.02929 -.00699 } -.02896
7 Color (l=black, ' o . ) Co
O=other) -.14524% -.09725% " -.14520%. -.09722%
- - Q ) {
Gender {(l=female, : ' .
. O=male) . . .48227% :51014% .48019% .50794%
* ! Parental Social -

. ~  Classd . 00045 .02364 .00045 .02365
Experience .. .00340% < .30386% .00340%* .30365%
Experience ’ ‘

Squared -.000012%* -.22667% -.000012%* -.22777%
intefaction )
. between Gender and’ ’
o Experience ' \\ tmm— meee— -.00002 -.00276
Interaction ] — .
between Gender and Age -.03157% -.876132% -.03142% ~-.87222x%
Constant . .50321% ' .50121%
RZ - ..31146

" .31146
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Regresslon§ (Dependent variable is the natural logarlthm oF nourlx wege in ¢urrent job in

Table 4. Least Square=
. 1975 dollars?®; N=4, 670b) X
fl
‘ ' ’ Interpolated Experience Divided into Lengths of Tine Vorkec at vartlcular Levels ,
: of Maximum Task Complexity with: NT‘WN“NﬁMN““_w”ﬂ
j Peopie Data . Things
i Unstandardizec¢  Standardized Unstandardizec Stahdardizec Unstandarcdized  Standarcized
E ¢ ¢ ~
\
tighest Grade . v Lk : . o,
Completed .06587x 7 . 37686* .04961%_, .27567* 05778% .33715%*
On-the-Jo* 4 R : v
Training (i=some . . ) ) i <,
training, -O=none) * . .06381%* .06861% .05037* .05429# .05611¥ .06033%
+Age (ir yeats) L02444% 7 .11518%* .01107* . -04585% .02264% .10670%*
Color (I=black, < ‘ .
G=otheg) . . =.16207% -.14708% -.12494% -.08366* -.15798% -, 14337%
Gender (l-female, e 'F : ' ! - . SR
N=male) _ =-.50579%* -.31635% -.33847* -.358037 2.30306% -.31353*
; Parental Social N . . , ' T
. Class¢ ‘ﬁz .pooso ° 04015, .00023 .01216 .00085 .04262
Leve, of Comwlex1t\ - ’ \ ‘
. o:;korn Experience (full- =~ |
- tide equivalent months) ! ' . ..
ievel unknown .00350%* .26456% .00326%* uf".19889* . .00343*l .25913*
1 (low) - .00344% | .26727% ~00171* * .10133% .00318+* ©.20835*%
-2 ‘ .00341}4 .i9218f ..00358* L21446% .00289* 191209 )
3’ (high) ».00069 .02275 .00407% 22015+ . 00485* .21823¢%
Experience . R . - . ' ’ ‘
Squared -.000013%* ~.30533#% -:000010% -.19185* -.000013* -.30812*
Constant » | -.41420% ‘ .10265 -.27925%
AN % — .34714 .31840 . 34614
See Footnotes of Table 2. } ‘
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CHAPTEK 6:

&
» " THE- LOOSE CONNECT ION, BE'TWEEN LEARNING

.
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In June, 1977 the National Instituteé of Edudation (NIE) sentaout.a T

. .
Y »

request for. rescarch’ proposals ou, amonyg other topics, how vocational

5 [
guidance copEScling could bc:impruvéd,by taking into accoWnt the fdct that

. N .
. 4 v . .r
. .

- e .
o 13 - v . .
most people chauge jobs during their working lives™National Institute of

’ -
A .

s Edacation, 1977). Traditional vocatignal guidance Lounbeling_attempta.}é
A & e - - B

. . oy
- identify what &inglc type ot work young people may be interested in, ignor-

-

&

ing the poussibility that many young®people will likely tiold a variety of

’ /\ . . ¢
- - jobs duving their working lives. [t scemed to me that part of this issue’ '
* L ’ - M v .0 ) . 3 ’
. a .
was the question of whéther l;arnlnu on the jub, like lcarning -in- school,
had dn~1mpact on the nature of 4 perapn's quef'ocLuput1on, in partlcular,_
. g R . . R
- on his or her ;arnlnbs. It such wcrethe casg, then a prudent vocationdl_
v ’ N i N \
guidan®e counselor might want to advise a student ‘to consider the value . ;
. o of occupational experiencéﬂalons with curfént'pdy in chooslng an occupation.

It would be advice to'keep on Iuvesting in sKilI'acquisition éven beyond

graduation from school. Whﬁreqé it was conyventional to vfew the impact of - \
skill acquisition ofl a persofi's work to occur once, aftér initial gradua-

£ -

tion from full-time formal education, .this project's research proposal

x
Al . - . ° 3

viewed the impact of’ skill acquisition as'an on going process: Instead of K

N
N

attemptimg to advise vocatioenal guidance counselors ¢n what skills were 5,

needed for particular advamtageous occupational sequences; ones leading ! <
. upward in terms of’ pay, prestige, and interest, a task which becomes léss

feasible the more finely one specifies occupations ﬂbecagse the number of

b . . - g
» N . B /
sequences increases geomettically), this project propused to help advise . !

. . ‘ -
, avocationdl'guidance counselors on what occupations themselves offered
(I - - - . ‘ ’
. opportunities for learning which'wobld hdve a valuable pay-off later.

: - rd ' S . - .

x,"‘?&f‘ N & v oo L . .

o . et " > . . . LY -
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»  The proﬁbs discussé *nomﬁﬁgutot the experience-eaxninbs curve,

s‘l\'ﬂ.ﬁ;

5 »

L s SN
the well—kupxn tendency of

, ¢ . ¥ s
~ ‘e ﬂ\

more quickly with work exper1 noE” ;?*Tbig of less. Well educated people
. L e M
(Mincev, 1974).' The proposal hypévhquwidgyﬁu:thls phenomenon‘ e to ;
- e N ~.
better-educated people.manablng to, tr jpbs ddﬁwhﬁu&.ﬁhere ib m to )
’ . T 4 O™ g’, DI SN ® -
learn dnd’that the increase inlthei; ﬁlngs 1s a market réspopse to the

» . . - @P . i . LY * © ¥ -
oklllb they aoqu1re bx_uonktng‘xn Jobg with more to learn. The purpose of .

e

the cesearch was to lay thc basis of a uompuLer simuldtion'of youny people's
. A\ d

entry into the U.S. labor fprce, d blmglatlon which could be used to 1dent1ty,

> L 4 P
from awong likely alternative entry oooypations the ones in which a young

person, would acquire the mgbt valuablevexperience Lhe k1nd of experience

which,would lead ‘to increased earnings in the future. Lssengially thib

'b tter-educated ‘people . to rise 3

¢
s ? e . o*
s1mulat10n would give a youhb person an estimate of the vq}ue of the experi-
- ‘ g - S
ence he or she would be acqu{rlnb in difterent occupations he or she would
- ‘%. ‘ t:&.‘
be entering, This simulation would be ;axaluable tool for vocatiqne}ﬁgggd-
. s . 5 . v RIS P
ance counselgrs. This project oﬂly envisioned the development of aggroto- L e,
type model. , * o ® FO }
. y 3. , i . .
Two essential research questions had‘to be addressed in order, to develop

?

N . - . . . - -

this simulation. "First, it had to be found out what -there is in formal

education which affects occupational achieyement,_thgt is, occupational .

prestige and earnings. 'Secondly, it had to be found out whether og=the-job

)

learning affects later job characteristics, Anbwerinb both these quebtlons

“h
OV Eabd

entailed solving methodologicai problemsJ A way had to be deVised to use
' - ) o £ : -
Q‘ t
all available information in n Lonhltud1nal survey, and a .method of medsuring
- Doy ’
»on-the—Job learning also.had to be devised., These problemp were successfully

.

dealt with. Thedc solutions are described in the foroboing chapters.,

[ 4
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‘;

explain so much of the ‘impact of education on a pdrsen's occupational

.‘-- . @ ° . . @
Chapter 2_sﬁowed for.young ddults that, as® far as it was possible-to
° - * ) Ve IS
measure, the principal part of a person's education which affects his or

~ -

her later occupational achieveument is primarily the ntber of 'years of

~
B .

schbolingﬂa person completes. The subjects a person studies are a distant

* . . ?

second bn their influernce on occupational achievement. It is remarkable -

L] ~ *

.

given the enormous divetsity in what people learn in school and how well

. f
M +

they learn it that such a simple measure af a person's education should’

Y

-9
earnings and prestige. Lhapter 3 examlned the issue ot the im.'ct of sub-

ject area ot study on garnings_Iurter. It raised the possibility that,

SN
among college-educated people, it might .be the decision to ma jor in‘ogg
. , .

field rather than another which exp;arns the gap between the earnings!of <

college~educated women and men, préSentlx employed. -Itﬁis not. The decision .
to major in one field or another does explain some of the qarnings gap but*

5 ' . .
not much. It appears that people cowing out of schoola are 1iké canned =~ . .

z

goods as tar as-the®reaction of the labor market to them is conaérned.
' N -

Theif'educdtibnal credentials are their labels.” Those with the same ¢reden—

.

tials may have all kinds of differgnces in their knowledge but these dif-

" ferences are inaccessible. Their identiE& in the labor market is theirvlabél. w

‘longitudinal survey. This technique is the: soluﬁfon ig/a methodological

.

Their individpél differences in knowledge do not affect their earnings much.
Chgpter 4 introduced tie’ technique of inferring the,length of tiwe a

person has worked from whether he/she is working during the interviews of a

¥

“y

problem crucial to, this project. This innovation is applied in Chapter 5,

dh exanination of returns to work experience and on-the-job learning and
. 30

¢

J -

N
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the question of why the earnings_ot young men tepd to apparently rise more
P2 . \’ . - ) b
quickly than those of young women with experience. Chapter 5 slhiows that
. N > -
both young women and men are paid more as they accumulate work experi-

- — -

ence, the total length of time they have worked, albeit with women deriving

soméwhat less advantageﬁfEHm gxp;rience than men. Cﬁapter 5 finds, that a
large gap opens betweén- the wages ot women and men as time goes on but

not because the experience of womea is discbunted, as has been supppsed.

. ~

-

‘e bd

Men are paid more as they age because of age, not~experience, which is
. - >\, «
gontrolled for; women are not. This effect explains all the difference )

L

. . .
between young women's and men's wages on the .average.among young adults.
s . -

- L] .

Chapter 5 intfoduces a measure of on—the—jéb'learging distinct from

-. work experience, the conventional indicator to date. The new indicator

.

is simply an extension of the logic of the old one, which was that the

N ° N ..
longer a person worked the more they learned: °The new indicator assumes
N >

& .

e . -
that working in a more complex job results in more learning than working
i 1 h 5 ‘ - . il
in a2 less complex jeb. Chapter § shows that there is no statistid#lly

. N e .. . ! .
significant differeﬁce between the avérage rate -of increase *f.pay with

. -

Experience and the rate of inegease of pay with’ experience,with cémplex :;7/
simple tasks. Individual variations in on;the-job ded

learning are not resp

to by the labor market. However, average rates of learning, fep{gsénted

v
-

by simply the length*of time a person has worked, may be responded to by the

’ »

labor market. Perhaps, the increase in w;ges with exBerienge is simply

¢
»

due to the effect of seniority whether formalized in a contract or simply the

informal accumulation of power at! the work place, or some other mechanism

d ]

¢ which accounts for people'swages increasing with experience. The issue

cannot be settled with the data at hand, . )

—
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P o I8 .
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SinLe on—the—Job learning hab no e¥fect on earnings indépendent of

A

simply the length of time a younb petson has worked, there i§ no need for -

individualized simulations of*younb peOple $ entry into the labo§ force,

’ v

- The advice 1s the same for all with « given level of-education, facing

edtry into the'labor\force}‘ startfwork‘early in as highly paid an occuypa-

(S v

tign as possiblé_and work cbntinﬁbusly in it. There is no need to consider

.
o

the future value of experience 1ndependent1y of current wages. However, #t 1is.

~

NJ.‘ . e P

clear that to the eXLent some caredr lines deviate frow the average increase

#in wages with erefience, it is a facet of the career line ftself, not of

the skills of the.individuals ia that career line.’ The.task faeidg d young®

‘ -~

person then is to_tiqd.entry jobs which tead Fo?better paid doéitiqg;, aot

.o
- .

because of learning*acquitred in the entry job, but because that career line
H ‘

. ' “ »

? . - v
and its increasing wages are part of the social structure of the labor force.

A young person should keep in mind that the connection between learning and
.‘" » P - . . . Su

-~
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